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Abstract  of  Dissertation  Presented  to  the  Graduate  Council 
of  the  University  of  Florida  in  Partial  Fulfillment  of  the 
Requirements  for  the  Degree  of  Doctor  of  Education 

THE  RELATIONSHIP  OF  LOCAL  SCHOOL  FOOD  POLICIES  AND 
NUTRITIONAL  INDICES  OF  STUDENTS  IN  TWO  FLORIDA  SCHOOL  DISTRICTS 

By 

Karen  Elizabeth  Kale 
August,  1980 

Chairman:  Dr.  James  A.  Hale 

Major  Department:  Educational  Administration  and  Supervision 

This  study  emerged  from  concern  of  school  food  service  administra- 
tors about  the  possible  relationships  between  school  food  service  policy 
and  the  nutritional  status  of  school  children.  Specifically,  a purpose 
of  the  study  was  to  identify  what  significant  statistical  relationships 
exist,  if  any,  between  selected  school  policies  and  specific  nutritional 
indices  of  children.  School  food  service  policies  studied  included 
implementation  of  "offer  versus  serve,"  open  versus  closed  campuses 
during  lunchtime,  and  presence  of  competitive  food  sales  on  campus. 

The  nutritional  indices  selected  were  those  identified  specifically 
by  the  federal  school  lunch  guidelines,  vitamin  A,  vitamin  C,  and  iron. 

A folacin  measure  was  also  included  based  on  suggestions  noted  during 
the  review  of  related  literature.  Biochemical  analysis  of  blood  samples 
was  employed  to  establish  nutritional  status  of  students  included  in 
the  sample. 


ix 


Other  dimensions  studied  included  tests  for  differences  between 


nutritional  indices  of  school  lunch  participants  and  nonparticipants, 
urban  and  rural  students,  white  and  nonwhite  students,  and  male  and 
female  students. 

A survey  of  related  literature  located  no  major  study  which  had 
related  school  food  service  policy  to  nutritional  status  determined  by 
biochemical  analysis  of  blood  samples.  Testimony  before  legislative 
committees  suggested  that  certain  local  school  food  service  policies 
were  contrary  to  the  goals  and  objectives  of  the  National  School  Lunch 
Program.  Such  goals  include  providing  each  student  with  one  third  of 
the  established  daily  nutritional  requirements  and  the  promotion  of 
good  eating  habits.  Proponents  of  competitive  empty-calorie  food  sales 
claim  students  will  select  foods  they  wanted  regardless  of  source, 
whether  vending  machines  on  campus,  convenience  stores  off  campus, 
bringing  it  from  home,  or  not  eating  all  five  components  of  meals 
offered  by  the  school  lunch. 

Previous  studies  found  no  significant  differences  between  the  nu- 
tritional status  of  urban  and  rural  students,  but  found  white  students 
higher  than  nonwhite  students  on  vitamin  C and  vitamin  A indices  and 
all  groups  tested  for  folacin  exhibited  deficiencies.  Overall,  males 
had  a higher  nutritional  status  than  females. 

The  nutritional  data  for  this  study  were  collected  from  363  volun- 
teer students  aged  12  to  16  located  at  two  urban  schools  and  two  rural 
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schools  in  Florida.  Sample  selections  were  controlled  for  similar 
socioeconomic  status,  age,  race,  and  access  to  laboratory  facilities. 

The  data  were  analyzed  by  t-test  of  differences  between  mean  scores; 
a descriptive  crosstabulation  and  a chi-square  analysis  were  used  to 
determine  differences  in  the  distributions  of  students  among  deficient, 
marginal,  and  acceptable  criterion  ranges,  and,  a stepwise  multiple 
regression  analysis  was  used  to  relate  each  of  the  independent  variables 
to  variances  identified  in  each  nutritional  index. 

There  were  statistically  significant  differences  found  between  the 
vitamin  A,  vitamin  C,  iron,  and  folacin  nutritional  indices  of 

1)  students  from  campuses  with  "offer  versus  serve"  school  lunch 
policy  and  those  from  campuses  without  that  policy; 

2)  students  from  open  rather  than  closed  campuses  during  lunchtime; 

3)  students  from  campuses  with  competitive  food  sales  and  those 
from  campuses  without; 

4)  students  who  participate  in  the  school  lunch  program  and  those 
that  do  not; 

5)  students  from  urban  and  urral  schools; 

6)  white  and  nonwhite  students; 

7)  male  and  female  students. 

The  findings  regarding  the  relationships  of  certain  school  food 
service  policies  and  specific  nutritional  indices  seem  to  support  the 
proposition  that  those  policies  confound  the  intents  of  the  National 


xi 


School  Lunch  Program.  This  contradiction  must  be  tempered  by  the 
limited  sample  size  of  the  study.  Recommendations  include  a need  for 
broad-based  scientific  studies  that  relate  administrative  policies  to 
nutritional  status;  a need  for  increased  nutrition  awareness  among 
school  decision-makers  such  as  principals,  superintendents,  and  school 
board  members;  and,  continuation  of  nutrition  education  programs  for 
students  that  relate  to  school  lunch  programs. 
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CHAPTER  I 
INTRODUCTION 

Background 

Throughout  the  past  30  years  of  the  National  School  Lunch  Program 
attempts  have  been  made  to  develop  policies  which  meet  the  nutritional 
needs  of  school  children.  The  school  meal  program's  administrative  and 
nutritional  requirements  have  been  altered  as  public  demand  and  food 
technology  determined  needed  changes.  Some  of  those  changes  include 
changing  family  life  styles,  increasing  emphasis  on  nutritional  health, 
and  the  rising  influence  of  mass  media.  The  administering  body  of  the 
National  School  Lunch  Act,  the  United  States  Department  of  Agriculture 
(USDA) , designed  a five  component  meal  pattern  that  required  the 
presence  of  vitamin  A,  vitamin  C,  and  iron.  Subsequent  guidelines 
required  the  same  meal  pattern  but  emphasized  reduction  of  waste, 
restricted  use  of  salt,  sugar,  and  fat,  and  the  encouragement  of  good 
eating  habits  (Federal  Register,  1979).  The  state  of  Florida  adopted 
policies  which  met  the  minimum  criteria  of  the  National  School  Lunch 
Program  (NSLP);  however,  local  school  boards  were  left  to  exercise 
options  which  affected  meal  alternatives  to  students.  Such  options 
included  implementation  of  an  "offer  versus  serve"  policy  at  the  middle 
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or  junior  high  school  level,  open  rather  than  closed  campus  during  school 
lunch  hours,  and  the  presence  of  competitive  food  sales  during  lunch- 
time for  high  school  students. 

The  1979  National  School  Lunch  Program  evolved  from  a series  of 
legislative  acts,  originally  designed  to  feed  hungry  children,  utilize 
surplus  farm  products,  and  reduce  unemployment,  into  a program  that 
provides  nourishment  to  over  45  million  children  daily  (Federal  Regis- 
ter, 1979).  It  is  the  second  largest  away-from-home  food  market  with 
$7.8  billion  spent  annually,  one  third  of  which  comes  from  federal 
funding  (Macdonald,  1979)  . The  National  School  Lunch  Act  required  pro- 
gramming that  safeguarded  the  health  and  well-being  of  the  nation's 
children.  During  the  1970s  all  government  programs  were  affected  by 
greater  attention  to  dietary  problems  caused  by  poor  eating  habits 
(U.S.  Congress,  Senate  Select  Committee  on  Nutrition  and  Human  Needs, 
1977).  The  1974  National  Academy  of  Sciences  identified  the  over- 
consumption of  fat  as  dietary  concern  which  resulted  in  USDA  regulations 
requiring  that  unflavored  lowfat,  skim  milk,  or  buttermilk  be  available 
for  all  school  children.  Similar  research  done  later  indicated  that 
an  overconsumption  of  salt  and  sugar  had  detrimental  health  implications. 
Therefore,  subsequent  regulations  covering  school  lunch  menu  planning, 
food  purchasing,  and  production  modifications  further  recommended  re- 
ductions in  the  amount  of  salt,  sugar,  and  fat  included  in  school- 
served  meals.  Federal  regulations  stated: 
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Over  consumption  of  fat  has  been  associated  with 
heart  disease.  Sugar  has  shown  to  be  a causative 
factor  in  the  formation  of  dental  caries.  Excess 
sodium  in  the  diet  is  believed  to  be  a factor  that 
contributes  to  high  blood  pressure,  particularly 
among  individuals  who  are  susceptible  for  genetic 
reasons.  (Federal  Register,  1979,  p.  48154) 

In  spite  of  national  and  state  nutritional  goals  local  school  board 
policy  remained  the  final  regulator,  often  allowing  options  in  direct 
conflict  with  such  goals.  The  Florida  Department  of  Education's  Ad- 
ministrative  Rules,  1974,  identified  school  boards  as  governing  bodies 
of  local  school  food  service  policies.  Policy  options  such  as  "offer 
versus  serve"  at  the  middle  and  junior  high  school,  open  campus  during 
lunch  time,  and  sale  of  other  food  and  beverage  items  during  lunch  time 
were  three  local  options  identified  by  this  study  (Florida,  1974; 
Florida,  1977;  Note  1).  Plate  waste  could  be  avoided  by  allowing  junior 
high  and  middle  school  students  the  option  of  refusing  foods  they  did 
not  intend  on  consuming.  It  was  believed  by  legislators  that  high 
school  students  were  more  capable  of  selecting  their  meal  style  than 
students  in  lower  grades,  whether  the  alternatives  were  available  on 
campus  as  competitive  food  sales  or  off  campus  at  nearby  fast-food 
establishments  or  convenience  stores.  School  food  service  policies 
required  national,  state,  and  local  governing  agencies  to  provide 
nutritious  meals  and  to  encourage  good  eating  habits,  yet  local  school 
policies  seemed  to  be  promoting  questionable  alternatives  (Sautter, 


1978;  Taylor,  1979). 
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Contributing  factors  in  the  changing  eating  habits  of  Americans 
included  the  rapid  increase  of  prepared  food  items,  modern  technology 
in  food  production  and  preservation,  necessity  of  convenience  and  fast- 
food  restaurants  for  the  employed  homemaker,  decline  in  number  of  family- 
shared  meals,  and  expanded  advertising  in  media  (Brewster  & Jacobson, 
1978).  Peer  influence  complicated  dietary  intake  among  teenagers  as 
their  awareness  of  physical  size  and  shape  was  emphasized.  Malnutrition 
and  dietary  concerns  were  considered  relevant  to  developing  countries 
only  while  Americans * diets  lost  the  wholesomeness  once  exhibited  ac- 
cording to  researchers  who  made  note  of  the  decreasing  nutritional  health 
of  Americans  during  the  1960s  and  early  1970s  (Davis  et  al.,  1969; 

White  House  Conference  on  Food,  Nutrition,  and  Health,  1970). 

The  National  School  Lunch  Program,  designed  to  provide  children 
with  lifetime  good  eating  habits  and  one  third  of  the  Recommended  Die- 
tary Allowance  (RDA) , was  failing  to  provide  those  essentials.  Was 
failure  due  to  the  absence  of  school  lunch  opportunities  that  rein- 
forced classroom  nutritional  education  experiences?  Did  local  school 
board  policies  confound  successful  feeding  programs?  Were  meal  alterna- 
tives provided  by  "offer  versus  serve,"  open  rather  than  closed  campuses, 
or  competitive  food  sales  affecting  the  nutritional  status  of  school 
children?  This  study  addressed  such  questions  by  reviewing  the  rela- 
tionship between  school  lunch  policies  and  specific  nutritional  indices 


of  students  in  two  Florida  school  districts. 
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Statement  of  the  Problem 


The  problem  of  this  study  was  to  determine  if  relationships  exist 
between  selected  school  food  policies  and  the  nutritional  indices  of 
adolescents  in  selected  urban  and  rural  schools.  The  school  policies 
studied  were  (1)  implementation  of  the  "offer  versus  serve"  require- 
ment, (2)  open  rather  than  closed  campuses  during  lunchtime,  and  (3) 
competitive  food  sales  on  campus.  Nutritional  status  of  children  was 
determined  by  biochemical  analysis.  Specific  questions  that  guided 
the  study  are  as  follows: 

1.  Are  there  differences  in  the  nutritional  indices  of 
students  in  schools  with  "offer  versus  serve"  implemen- 
tation and  students  not  in  schools  with  "offer  versus 
serve"  implementation? 

2.  Are  there  differences  in  the  nutritional  indices  of 
students  in  schools  that  have  open  campus  rather  than 
closed  campus  during  lunchtime? 

3.  Are  there  differences  in  the  nutritional  indices  of 
students  in  schools  that  allow  competitive  food  sales 
and  schools  that  do  not  allow  competitive  food  sales? 

4.  Are  there  differences  in  the  nutritional  indices  of 
school  lunch  participants  and  nonparticipants? 

5.  Are  there  differences  in  the  nutritional  indices  of 
students  in  urban  schools  and  students  in  rural  schools? 

6.  Are  there  differences  in  the  nutritional  indices  of  white 
students  and  nonwhite  students? 

7.  Are  there  differences  in  the  nutritional  indices  of  male 
students  and  female  students. 
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Procedures 


Sample 

Two  schools  from  inner  city  Dade  County,  Florida,  and  two  schools 
from  rural  Sumter  County,  Florida,  were  selected  for  this  research. 

The  schools  were  selected  based  on  similarity  in  socioeconomic  status 
of  attendance  areas,  racial  composition  of  the  student  population,  and 
differences  in  school  lunch  policies  (Note  2) . The  location  selections 
were  dependent  on  access  to  a large  sample  population  of  volunteers  and 
ease  of  transporting  blood  samples  to  university  laboratories.  Adoles- 
cents attending  junior  and  senior  high  schools  were  studied  because  of 
their  critical  nutritional  needs  during  this  period  of  growth  and  de- 
velopment. 

School  policies  at  each  site  had  been  established  prior  to  the 
study.  No  control  beyond  sample  selection  could  be  exercised  regarding 
school  lunch  policies  and  nutritional  indices.  Dade  County  School 
Board  policy  did  not  allow  on-site  competitive  food  sales  at  either 
school.  Junior  high  (Site  1)  students  did  not  have  the  "offer  versus 
serve"  option  which  was  required  at  the  high  school.  The  junior  high 
campus  was  closed  during  lunchtime  and  the  senior  high  school  (Site  2) 
campus  was  open  during  lunchtime.  Sumter  County  School  Board  policy 
allowed  each  school  to  determine  its  own  policy  regarding  closed  or 


open  campuses  at  mealtime. 


Both  schools  surveyed  had  closed  campuses. 
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"Offer  versus  serve"  was  implemented  at  both  the  middle  school  (Site  4) 
and  the  high  school  (Site  3)  in  Sumter  County.  There  were  no  competi- 
tive food  sales  during  lunchtime  at  the  middle  school,  but  there  were 
competitive  food  sales  on  campus  at  the  high  school  during  lunch 
(Table  1). 


TABLE  1 

SCHOOL  FOOD  POLICIES  AT  SAMPLE  SCHOOLS 


Site 

"Offer  versus  serve" 

Open  campus 

Other  food  sales 

1 

No 

No 

No 

2 

Yes 

Yes 

No 

3 

Yes 

No 

Yes 

4 

Yes 

No 

No 

The  total  sample  population  included  363  students  between  the  ages 
of  12  and  16  who  volunteered  to  give  blood  samples.  Each  student  re- 
ceived five  dollars  for  participating.  Posters,  school  announcements, 
and  teacher,  student,  and  parent  awareness  literature  and  presentations 
by  the  research  team  were  employed  to  interest  prospective  student  par- 
ticipants. Parental  permission  was  required  and  as  each  student  re- 
turned the  required  document  granting  permission,  an  appointment  was 
made  to  gather  data.  Students  were  requested  not  to  eat  breakfast  on 
the  day  of  their  appointment. 
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Nutritional  Indices 

To  insure  that  the  school  lunch  meal  pattern  met  nutritional  goals, 
it  was  recommended  that  a vitamin  A vegetable  or  fruit  be  served  several 
times  a week,  a vitamin  C food  be  served  twice  a week,  and  iron-rich 
food  be  included  each  day  (USDA,  1977).  This  study  tested  specifically 
for  deficiencies  of  these  three  nutrients  and  for  deficiencies  of 
folacin.  The  testing  of  blood  samples  consisted,  among  other  things, 
of  determining  deficient,  marginal,  or  acceptable  nutritional  levels 
for  each  participant  based  on  criteria  adapted  from  Christakis  (1973); 
see  Table  2.  Each  specific  question  of  the  study  was  evaluated  in 
terms  of  each  of  the  four  nutrient  indices. 


TABLE  2 

LABORATORY  EVALUATION  CRITERIA  OF  NUTRITIONAL  STATUS 


Nutrient 
and  units 

Age/sex 

Criteria  of  status 

Deficient 

Marginal 

Acceptable 

Plasma  vit.  A 

J. 

(mcg/100  ml) 

All  ages 

Up  to  10.00 

10.01  - 19.99 

20.00 

Serum  C 

(mg/ 100  ml) 

All  ages 

Up  to  0.10 

0.11  - 0.19 

0.20 

Serum  iron 

(mcg/100  ml) 

12  + Male 

Up  to  60.00 

- 

60.01+ 

12  + Female 

Up  to  40.00 

- 

40.01 

Serum  folacin 

-f 

(ng/ml) 

All  ages 

Up  to  2.00 

2.01  - 5.99 

6.00 

Source:  G.  Christakis  (ed.),  Nutritional  assessment  in  health  programs 

(Washington,  D.C.:  American  Public  Health  Association,  Inc., 

1973). 
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Laboratory  conditions,  clinical  analyses,  and  assessments  were 
controlled  to  obtain  standardized  results  of  the  various  tests  (Note  2). 
A statistical  analysis  of  each  of  these  variables  was  made  to  answer 
each  specific  question.  The  procedures  were  designed  to  determine  if 
there  were  relationships  between  established  school  policies  and 
adolescent  nutritional  status  as  measured  by  biochemical  analyses 
of  vitamin  A,  vitamin  C,  iron,  and  folacin. 

Justification  for  the  Study 

The  results  of  this  study  may  be  of  value  to  legislators,  school 
boards,  and  school  food  service  administrators.  Previously,  there  have 
been  no  school  lunch  policy  studies  in  which  a biochemical  analysis  of 
blood  provided  nutritional  data  (Note  3) . Conversations  with  school 
food  service  directors  in  Florida  led  the  researcher  to  believe  some 
district  school  board  policies  confounded  state  nutritional  policies 
and  federal  standards  (Note  4).  School  district  responsibilities  in- 
cluded provision  for  "an  appropriate  food  and  nutritional  program  for 
children  consistent  with  regulations  and  standards  prescribed  by  the 
state  board"  (Florida  Statutes  228.195,  1978,  p.  982).  Yet,  high  school 
students  often  head  for  nearby  fast-food  outlets  and  convenience  stores, 
or  line  up  before  vending  machines  to  purchase  sugar-rich,  high-sodium, 
and/or  empty-calorie  drinks  and  food  items  (Riggs,  1978).  Empty-calorie 
food  items,  within  easy  access  of  students  on  campus,  may  have  inhibited 
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obtaining  the  goals  established  previously  for  good  nutrition.  These 
practices  have  been  permissible  given  specific  local  school  board  ac- 
tion (Florida,  1974). 

National  School  Lunch  Program  policy  is  in  a state  of  change, 
requiring  strict  nutrition  compliance,  change  in  serving-portion  size, 
and  elimination  of  competitive  food  sales  (Florida,  1979).  The  results 
of  this  study  and  the  findings  of  the  expanded  study  (Note  2)  may  lead 
to  further  changes  in  nutritional  guidelines  and  future  revisions  of 
food  service  programs.  Polly  Miller,  Director  of  U.S.  Department  of 
Agriculture  Nutritional  and  Technical  Services,  Atlanta,  reported  that 
no  other  study  could  be  more  appropriate  than  one  relating  nutritional 
analysis  and  present  school  policies  (Note  5). 

Assumptions 

The  following  assumptions  were  made  regarding  the  data  necessary 
to  this  study: 

1.  Information  provided  by  the  school  food  service  directors 
is  correct. 

2.  Nutritional  indices  can  be  determined  by  biochemical 
analysis  and  the  reported  results  of  those  analyses  are 
correct. 

3.  Students  answered  the  lunch  participation  question  truthfully. 

4.  Individual  schools  implement  the  policy  of  "offer  versus 
serve"  where  school  board  policy  directs  its  implementation. 
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Definition  of  Terms 

Adolescent.  A student  whose  age  is  12  through  16  years  old. 

Closed  campus.  A school  policy  that  discouraged  students  from 
leaving  school  during  lunchtime. 

Competitive  food  sales.  Food  sales  on  the  school  campus  sponsored 
by  an  organization  other  than  the  NSLP  which  have  specific  local  school 
board  approval.  For  the  purpose  of  this  paper,  any  high-sugar,  high- 
sodium,  empty-calorie  food  sales  that  competed  with  the  school  lunch 
meal  pattern. 

Empty-calorie  food.  A term  used  to  refer  to  snack-type  foods  and 
beverages  which  in  large  measures  provide  salt,  fat,  and  carbohydrates 
but  little  or  no  protein,  minerals,  or  vitamins. 

Nutritional  indices.  Predetermined  indicators  established  as  a 
goal  for  nutritious  school  lunch  meals:  vitamins  A,  C,  and  iron.  Data 
relative  to  folacin  were  included  because  nutritional  concerns  were 
expressed  by  the  researcher  for  this  information. 

Offer  versus  serve.  School  food  service  policy  which  may  be  im- 
plemented in  junior  or  middle  schools  and  must  be  implemented  in  high 
schools.  Students  may  select  only  three  of  the  five  components  of 
the  school  lunch  meal  pattern  without  affecting  student  cost  or  USDA 
reimbursement  rate  for  that  meal. 

Open  campus.  School  policy  that  allowed  students  to  leave  campus 


during  lunchtime. 
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Recommended  Dietary  Allowance  (RDA) . Specific  measures  used  by  the 
Food  and  Nutrition  Board  of  the  National  Research  Council  of  the  National 
Academy  of  Sciences  for  recommendations  of  daily  intake  of  specific 
nutrients  for  groups  of  healthy  individuals  according  to  age  and  sex. 

School  lunch  meal  pattern  (SLMP) . Basic  five  component  lunch  which 
consisted  of  the  following:  1/2  pint  milk,  2 ounces  of  meat  or  meat 

alternate,  3/4  cup  of  fruit  and  vegetable  (2  items),  1 serving  of  bread 
or  bread  alternate. 


Delimitations  and  Limitations 

The  analysis  was  confined  to  363  students  between  the  ages  of  12 
and  16  at  four  selected  school  sites  in  Florida.  Data  analyses  were 
restricted  to  existing  school  lunch  policies  at  sample  schools  and 
nutritional  status  was  limited  to  vitamins  A and  C,  iron, and  folacin. 

No  study  was  made  of  the  relationship  between  amounts  of  food  served  and 
amounts  eaten  of  the  school  lunch.  Because  of  the  ex  post  facto  design, 
no  generalization  to  a larger  sample  was  made.  The  study  was  further 
limited  because  the  presence  of  competitive  food  sales  may  have  no 
effect  on  school  lunch  participation.  The  quality  of  food  served,  type 
service  available,  or  preferential  eating  habits  could  affect  whether 
the  students  elect  to  participate  in  the  NSLP.  This  study  was  also 
limited  by  the  fact  that  the  school  lunch  is  designed  to  provide  one 
third  of  the  daily  food  intake  recommended;  there  was  no  information 


gathered  about  eating  habits  outside  school  control. 


CHAPTER  II 

REVIEW  OF  RELATED  LITERATURE 


Introduction 

The  review  of  literature  relevant  to  this  study  is  divided  into 
two  major  sections:  school  food  service  policies  and  nutritional 

studies.  In  order  to  better  understand  the  existing  school  food  service 
policy,  a search  was  made  on  each  of  the  individual  regulations  in 
question:  "offer  versus  serve,"  open  rather  than  closed  campus,  and 

competitive  food  sales.  The  section  on  nutritional  studies  begins  with 
general  nutritional  studies  that  relate  diet  to  disease  and  is  followed 
by  studies  of  patterns  of  adolescent  food  consumption  and  nutritional 
status  of  school  children.  A summary  closes  the  literature  review. 

School  Food  Service  Policies 


Offer  versus  Serve 

Recent  awareness  about  world  food  supplies,  food  shortages,  and 
conservation  of  resources  has  generated  public  concern  about  food  waste. 
In  order  to  address  part  of  that  concern  Congress  enacted  a law  in  1975 
to  control  plate  waste  in  the  National  School  Lunch  Program  (Florida, 
1977).  This  provision,  "offer  versus  serve,"  was  designed  to  allow 
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older  students  the  right  to  refuse  foods  they  did  not  intend  on  consum- 
ing as  long  as  they  did  select  three  of  the  five  offered  components. 
Failure  by  the  students  to  select  offered  foods  would  not  affect  student 
payments  or  the  amount  of  state  and  federal  reimbursement.  This  regula- 
tion was  required  at  the  high  school  level  and  left  to  local  option 
at  the  junior  high  or  middle  schools.  It  was  hoped  that  lunchroom 
managers  would  continue  to  provide  a variety  of  nutritious  alternatives 
and  students  now  having  the  choice  would  select  and  eat  the  foods  that 
were  offered.  Such  legislation  was  made  to  control  waste  and  still 
maintain  the  nutritional  integrity  of  the  school  lunch. 

Annie  Galbraith  (1977),  past  president  of  the  American  Dietetic 
Association  (ADA),  expressed  opposition  to  such  legislation.  She  stated 
that  in  order  for  a school  lunch  to  provide  one  third  of  the  RDA,  it 
must  contain  all  five  of  the  offered  meal  components.  Good  student 
nutrition  should  be  a challenge  of  the  school  food  service  manager  and 
not  be  left  to  the  choice  of  the  student.  If  meals  gave  consideration 
to  local  preference,  were  attractive  and  well  prepared,  and  students 
were  encouraged  through  nutrition  education  programs  to  eat  a variety 
of  foods,  there  would  be  little  or  no  cause  for  plate  waste  control  or 
such  legislation.  Clara  Zempel  (1978)  restated  ADA's  feelings  the 
following  year.  She  saw  no  way  that  one  third  of  the  RDA  could  be  pro- 
vided without  consumption  of  vitamin  A and  vitamin  C daily.  Abuses  to 


the  option  were  foreseen. 
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A dramatic  increase  in  high  school  lunch  participation  was  noted 
by  Gene  White  (1978).  It  had  not  been  determined  whether  the  option 
of  choice  created  increased  interest  in  the  school  lunch,  however. 
Nutrition  education  had  to  be  improved  and  practiced  if  the  "offer 
versus  serve"  implementation  was  to  be  a successful  stimulus  to  the 
school  lunch  program  as  well  as  a waste  minimizer. 

Speaking  before  a subcommittee  hearing  (1976),  W.  J.  Hartenstein, 
a Pennsylvania  School  Food  Service  Director,  and  state  School  Food 
Service  Association  President,  sympathized  with  the  Congress*  concerns 
about  plate  waste.  He  questioned,  however,  the  number  who  had  always 
eaten  everything  on  their  plate  when  eating  at  restaurants  or  banquets. 

He  drew  attention  to  the  10-  to  15-minute  time  limitations  on  eating  a 
type  A meal  and  the  long  lines  and  conversations  of  the  school  lunch 
environment.  He  also  questioned  the  precedent-setting  child  nutrition 
legislation  which  is  the  only  federally  funded  program  to  specifically 
monitor  and  control  waste. 

Open  rather  than  Closed  Campus 

When  school  children  were  originally  allowed  to  leave  the  campus 
during  lunch,  they  went  to  their  nearby  homes  and  shared  the  noon  meal 
with  their  families.  As  neighborhood  schools  consolidated  and  buses 
brought  students  further  distances  from  home,  little  thought  was  given  to 
the  fact  that  students  were  now  visiting  stores  and  service  stations  to 
purchase  sweets  and  snack  items  for  lunch.  Efforts  to  stop  the 
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"school  business"  were  met  with  business  competition  and  persuasions 
that  their  products  were  perhaps  enriching  the  students'  lunch.  In 
fact,  student  lunches  consisted  of  a soft  drink,  french  fries,  or 
candy  bar  (McGlone,  1971). 

When  campuses  were  closed  it  was  done  primarily  through  the  efforts 
of  nutritionally  conscious  parents  or  school  food  service  directors. 
Promoters  of  on-campus  vending  machines  were  quick  to  point  out  the 
dangerous  traffic  hazards  and  possible  "exposure  to  various  temptations, 
such  as  tobacco,  alcohol,  or  drugs"  (Mack,  1976,  p.  508).  When  the 
school  food  service  programs  appeared  in  jeopardy  of  losing  operating 
funds  through  decreased  participation,  campuses  were  closed  at  the 
insistence  of  school  food  service  administrators  (Note  4) . 

In  an  attempt  to  actively  compete  with  the  off-campus  purchases, 
school  lunch  personnel  had  to  modify  the  school  menu,  redesign  sales 
areas  for  speedy  service  rather  than  long  lines,  and  improve  on  lunch- 
room attractiveness  for  a better  social  atmosphere  (Food  Service 
Magazine,  1973) . School  food  service  directors  agree  that  the  finan- 
cial success  of  a lunch  program  is  dependent  on  the  number  of  partici- 
pants. The  presence  of  commercial  establishments  within  access  of 
students  can  be  a factor  in  the  failure  of  a school  lunch  program.  One 
school  food  service  director  noted  lunch  participation  decreased  from 
1,100  to  700  students  a day  when  a particular  school  board's  policy 


allowed  an  open  campus  (Aburdene,  1977). 
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Arguments  for  free  enterprise  and  privileges  of  choice  by  older 

students  have  been  met  with  dissenting  views,  such  as  those  by  Gretchen 

Plagge,  Food  Service  Director,  Sante  Fe,  New  Mexico: 

When  one  tells  me  that  we  must  give  the  child  the  right 
to  choose  all  of  these  foods,  I must  answer  that  we  have 
not  yet  embraced  the  theory  of  giving  the  child  the  right 
to  choose  all  the  subjects  that  he  needs  to  take  for  a 
rounded  education.  (1973,  p.  12) 

Ms.  Plagge  was  quick  to  point  out  the  inequity  of  placing  a nonprofit 
enterprise  in  direct  competition  with  a business  activity  which  has  at 
its  disposal  more  sophisticated  advertising,  a food  product  of  long 
shelf  life,  low  operating  cost,  and  greater  customer  appeal.  She 
further  reminded  Government  decision-makers  of  their  fiscal  and  nutri- 
tional responsibilties  of  the  school  lunch  program. 

Competitive  Food  Sales 

Competitive  food  sales  have  often  generated  controversy  between 
school  lunch  administrators  and  school  principals.  Prior  to  the  1970 
Amendment  of  the  National  School  Lunch  Act,  only  foods  which  fulfilled 
a requirement  of  the  prescribed  meal  pattern  or  were  served  along  with 
the  lunch  were  allowed  to  be  sold  at  lunchtimes.  The  1970  rule  allowed 
any  food  served  to  be  sold  competitively.  For  example,  a piece  of  cake 
served  as  dessert  with  the  meal  could  be  separately  priced  and  sold. 
Since  soft  drinks  and  candies  were  rarely  part  of  the  school  lunch, 
they  were  disallowed. 

The  1972  Amendment  constrained  the  Secretary  of  Agriculture's 
regulatory  powers  by  providing  that  federal  regulations  could  not 
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restrict  competitive  food  sales  if  the  proceeds  of  the  sales  went  to  the 
benefit  of  the  schools  or  an  approved  student  organization.  This  amend- 
ment placed  the  power  of  regulation  with  state  and  local  agencies.  Some 
states  established  tight  control  over  the  competitive  sales,  while  many 
jurisdictions  developed  no  competitive  food  sales  regulations  at  all. 

In  response  to  the  growing  demands  of  nutritionists,  parents,  and 
school  administrators  for  quality  in  school  children's  diet,  it  was 
suggested  in  1977  to  restore  regulatory  authority  to  the  federal  level. 
The  proposal  was  withdrawn,  however,  due  to  the  increased  numbers  of 
comments  and  controversy  concerning  types  of  control  and  restrictions, 
definitions  of  competitive  foods,  and  loss  of  revenues  for  school 
organizations.  In  the  fall  of  1979,  schools  opened  in  Florida  with 
control  of  competitive  sales  left  to  the  discretion  of  local  school 
boards. 

The  Florida  Administrative  Rules  described  such  food  sales  as 
follows: 

1.  In  elementary  schools,  food  services  provided 
during  the  total  school  day  must  include  the 
type  A lunch  and  . . . may  include  food  items 
that  make  a nutritional  contribution  to  these 
meals . 

2.  In  middle  or  junior  high  schools,  food  services 
provided  during  the  meal  period  and  one  (1)  hour 
before  and  one  (1)  hour  after  the  meal  period  must 
be  as  prescribed  . . . with  all  proceeds  going 
into  the  school  food  services  account.  At  other 
times,  school  boards,  by  specific  action,  may 
authorize  the  sale  of  other  food  and  beverage 
items,  and  the  proceeds  from  the  sale  of  such 
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other  food  and  beverage  items  may  accrue  to  the 
school  or  approved  student  organization. 

3.  In  high  schools,  food  services  provided  must  be  the 
minimum  as  prescribed  ....  In  addition,  in  high 
schools  at  any  time,  the  school  board,  by  specific 
action,  may  authorize  the  sale  of  other  food  and 
beverage  items,  and  the  proceeds  from  the  sale  of 
such  other  foods  and  beverages  may  accrue  to  the 
school  or  approved  student  organization.  (Florida, 
Department  of  Education,  1974,  p.  148B) 

Often  such  decisions  were  made  without  regard  to  student  health  or 

nutritional  habits  and  were  viewed  as  a way  of  allowing  schools  to 

obtain  additional  revenues. 

Taylor  (1979)  reported  on  the  common  practice  of  selling  soft 

drinks  and  snack  items.  "Profit  at  the  expense  of  the  students'  health 

cannot  be  justified;  moreover,  for  a school  to  teach  nutrition  and  then 

turn  about  and  sell  the  very  food  stuff  this  education  condemns  is 

hypocritical" (1979,  p.  145).  However, 

The  principals  interviewed  were  adamant  about  keeping 
the  machines  stocked  with  the  existing  foodstuffs.  They 
defined  their  positions  with  "profits"  and  "student 
rights."  As  to  vending  profits,  they  ranged  from  $300 
to  $400  per  month  per  school.  These  contracts  were  made 
between  the  vendor  and  the  individual  principal — not  the 
school  board.  (1979,  p.  145) 

Contrary  to  Taylor's  report  of  the  school  principals'  perspective, 

one  objective  of  the  school  lunch  program  has  been  clearly  stated  by 

Thelma  Flanagan,  former  Director  of  Florida's  School  Lunch  Programs. 

The  food  standards  of  our  schools  should  be  the  highest 
possible.  Only  foods  that  contribute  both  to  the  nutri- 
tional needs  of  the  child  and  to  the  development  of 
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desirable  food  habits  should  be  permitted  in  our  school 
lunches.  (1949,  p.  64) 

Nutritional  Studies 

In  evaluating  the  need  for  change  in  school  food  regulations, 
reviews  of  the  relationship  of  diet  to  disease,  patterns  of  food  con- 
sumption, nutritional  status  of  school  children,  and  the  relationship 
between  federal  legislation  and  nutritional  program  success  were 
examined . 

Relationship  of  Diet  to  Disease 

Numerous  studies  and  governmental  publications  have  addressed  the 
associations  between  diet  and  disease,  specifically  the  effects  of  the 
overconsumption  of  sugar,  fat,  and  salt.  The  U.S.  Congress  concluded 
on  the  basis  of  a review  of  these  sources  that  a significant  portion  or 
the  population  had  nutritional  problems  relating  to  diet  and  poor  eating 
habits  (Federal  Register,  1978).  Direct  correlations  were  observed 
between  the  consumption  of  alcohol  and  liver  disease,  sugar  and  dental 
caries,  salt  and  hypertension,  and  cholesterol  and  saturated  fat  and 
coronary  disease.  Other  relationships,  such  as  high-sugar  diets  and 
diabetes  and  headaches,  nervousness  and  irritability  among  students 
observed  consuming  large  amounts  of  caffeine-laden  cola  drinks,  were 
cited  as  additional  dangers  (U.S.  Congress,  1977). 
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Patterns  of  Adolescent  Food  Consumption 

Snacking  makes  a significant  contribution  to  the  total  number  of 
calories  consumed  daily  by  children.  Ninety-eight  percent  of  the  stu- 
dents interviewed  in  the  Bogalusa  Heart  Study  (Frank  et  al.,  1978) 
reportedly  consumed  snacks  that  provide  mainly  fat  and  sucrose.  The 
HANES  study  (1974)  showed  that  sweetened  beverages  and  candy  were  more 
frequently  consumed  by  children  aged  1-17  than  any  other  age  group.  The 
Ten  State  Nutrition  Survey  (1972)  reported  a high  prevalence  of  dental 
caries  among  children  in  the  United  States. 

Teenagers'  nutritional  problems  are  related  to  poor  eating  habits. 
These  habits  have  been  explained  by  several  factors:  Teenagers  often 

take  part  in  activities  that  keep  them  away  from  home  during  meal  times; 
their  eating  habits  are  more  often  influenced  by  peer  groups;  their 
decision  to  assert  their  independence  influences  abandoment  of  formerly 
good  eating  habits;  their  skipped  breakfast  was  exchanged  for  a few 
moments  of  sleep;  sugar,  salt,  or  fat  rich  snacks  have  more  appeal; 
girls,  in  particular,  are  figure  conscious  and  wary  of  any  kind  of 
food.  Concomitant  with  the  above  confounding  factors,  the  unique 
physical  growth  and  emotional  growth  of  teenagers  often  creates 
different  nutritional  demands  that  go  unanswered  (Peckos  & Heald, 

1964).  As  a result  of  studying  the  food  habits  of  Americans,  Congress 
advocated  additional  nutrition  education  for  school  children  that  would 


encourage  correct  eating  behavior  (U.S.  Congress,  1977). 
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Nutritional  Status  of  School  Children 

Davis  et  al.  (1969)  combined  the  findings  of  all  published  nutri- 
tional surveys  completed  in  the  1960s;  their  compilation  showed  a 
significant  portion  of  the  U.S.  population  in  the  nutritionally  defi- 
cient range.  Their  summaries  indicated  children  were  similar  in  nutri- 
tional status  until  puberty.  Beyond  that  point  in  human  growth  and 
development,  females  were  shown  to  have  significantly  lower  levels  of 
vitamins  A and  C and  iron.  The  ethnic  studies  revealed  that  nonwhites 
had  lower  intakes  of  vitamin  C but  higher  amounts  of  iron  and  vitamin  A. 
There  were  no  conclusive  differences  between  persons  living  in  rural  or 
urban  areas.  Other  factors,  such  as  socioeconomic  status,  had  a greater 
influence  than  did  residential  location. 

The  Ten  State  Nutrition  Survey  (1972)  conducted  by  the  Department 
of  Health,  Education,  and  Welfare  reported  widespread  iron  deficiencies 
among  children  10  to  16  years  old,  a general  deficiency  of  vitamin  A 
and  minimal  deficiency  of  vitamin  C.  Blacks  were  generally  shown  to 
have  more  iron  deficiencies  than  whites  and  only  small  differences  were 
noted  between  male  and  female  adolescents.  Concern  about  the  high 
prevalence  of  obesity  was  noted  since  once  set,  it  will  continue  into 
adulthood  (Federal  Register,  1978).  Another  study  reported  by  Schorr, 
et  al.  (1972)  indicated  that  teenage  diets  had  insufficient 
amounts  of  dark  green  and  yellow  vegetables  resulting  in  lower 
supplies  of  vitamins  A and  C.  The  higher  food  intake  by  males 
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reflected  consumption  differences  between  sexes  but  there  was  not  a 
difference  in  nutritional  status. 

Data  from  the  Health  and  Nutrition  Examination  Survey  (HANES) 
showed  low  intakes  of  iron  for  a significant  portion  of  children  aged 
6-17;  blacks  showed  greater  deficiencies  than  did  whites.  The  HANES 
study  further  indicates  that  caloric  intake  of  females  was  less  than 
RDA  but  noted  that  finding  may  be  due  to  reduced  activity  and  weight 
consciousness.  Underweight  or  stunted  growth  due  to  malnutrition  was 
not  observed;  however,  concerns  were  expressed  about  excessive  control 
of  caloric  intake. 

Richard  Hall  (1977),  testifying  before  the  House  Committee  on 
Education  and  Labor,  stated  that  malnutrition  was  not  often  encountered 
among  U.S.  school  children;  however,  low  intakes  of  vitamin  A,  iron, 
and  folic  acid  were  common.  E.  M.  Pao  (1979)  noted  that  studies  of 
nutrient  intakes  showed  the  mean  intake  of  iron  increased  for  males 
between  1965  and  1977  while  mean  intakes  for  females  age  12—50  remained 
the  same  at  60  to  65  percent  of  the  RDA  for  their  group. 

Bailey  et  al.  (1980)  have  identified  folacin  deficiencies  as  a 
particular  problem  among  adolescents.  Their  findings  suggest  a combined 
iron  and  folacin  deficiency  in  adolescent  populations  and  they  expressed 
a need  for  additional  folacin  studies.  Hamilton  and  Whitney  (1979) 
have  insisted  that  further  studies  are  needed  to  examine  folacin  de- 


ficiencies. Guthrie  and  Guthrie  (1976)  in  a later  examination  of  the 
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Ten  State  Survey  data  noted  that  folacin  should  have  been  included  even 
though  there  had  been  no  emphasis  on  folacin  previously.  While  concern 
has  been  expressed  that  the  five  component  school  lunch  include  folacin 
(Hall,  1977),  it  has  not  been  included  in  those  guidelines.  Folacin 
deficiencies  were  reported  by  Krumdieck  as  probably  being  the  most 
common  vitamin  deficiency  of  all  (1976). 

Summary 

Christakis  has  stated  that  "Food  stamps,  school  lunch,  and  various 
other  programs  of  the  U.S.  Department  of  Agriculture  are  important 
bulwarks  against  nutritional  deprivation"  (1973,  p.  iii) . School  food 
service  administrators  have  often  been  restricted  by  national,  state 
and/or  local  food  service  policies  and  not  given  opportunities  to 
encourage  good  eating  habits  among  school  children. 

National  school  lunch  laws  direct  local  agencies  to  maintain  the 
NSLP  standards  and  at  the  same  time  to  determine  local  policy  concerning 
"offer  versus  serve"  implementation,  open  rather  than  closed  campus, 
and  competitive  food  sales  which  may  confound  the  nutritional  goals  of 
the  program.  Local  decisions  that  allow  students  the  freedom  of  choice 
for  meal  alternatives  had  created  unrest  by  nutrition  advocates  and 
school  lunch  agencies.  Proponents  of  competitive  food  sales  and  open 
campus  policies  contended  that  students'  freedom  of  choice,  benefits 
to  school  internal  budgets,  and  acceptance  of  other  food  sales  was 
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harmless.  Although  nutritious  as  well  as  empty  calorie  foods  were 
available,  the  nutritional  status  of  students  remained  a concern  among 
school  food  service  personnel.  Further,  a meal  pattern  designed  to 
provide  one  third  of  the  RDA  to  school  children  was  altered;  how, 
they  asked,  could  it  continue  to  provide  essential  nutrients  when  two 
of  the  five  components  were  not  selected  daily  by  the  student? 

When  the  White  House  Conference  on  Food,  Nutrition,  and  Health 
reported  hunger  and  malnutrition  problems  in  the  United  States,  Congress 
reacted  by  passing  an  expanded  NSLP  and  by  establishing  the  U.S.  Senate 
Select  Committee  on  Nutrition  and  Human  Needs  (Lee,  1978).  Nutritional 
concerns  had  moved  from  an  era  of  neglect  and  uncertainty  into  a time 
of  debate  and  action  (Lee,  1978). 

Research  has  noted  a number  nutritional  deficiencies  among  school 
children  and  a close  examination  of  the  adolescent  diet  has  revealed 
that  adolescents  are  not  receiving  necessary  nutrients.  Males  were 
found  to  have  better  nutritional  status  than  females;  blacks  showed 
lower  indices  of  vitamin  C and  iron;  low  folacin  intakes  have  been 
identified  in  many  groups;  and,  nutritional  status  varied  little  between 
urban  and  rural  sample  groups. 

The  NSLP  has  adopted  new  guidelines  and  policies  as  technology 
and  trends  demanded.  Yet,  better  understanding  of  the  relationships 
between  school  lunch  policy  and  adolescent  nutrition  is  needed.  Susan 
Merrow  (1950)  described  a need  for  policy  and  nutritional  assessments 
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to  be  coordinated  since  better  dietary  programs  result  when  target 
populations  are  monitored,  the  school  lunch  is  evaluated  and  then 
adapted  to  compensate  for  the  nutritional  deficiencies  discovered. 
Merrow  observed  that  with  the  combined  efforts  of  doctors,  biochemists, 
nutritionists,  school  administrators,  parents,  and  children,  the  school 
lunch  could  come  nearer  to  the  major  objective  of  improving  nutritional 
status  of  children  through  the  National  School  Lunch  Program. 


CHAPTER  III 

DATA  COLLECTION  AND  ANALYSIS 


The  purpose  of  this  chapter  is  to  provide  the  reader  with  informa- 
tion necessary  in  understanding  the  sources  of  data  and  how  they  were 
obtained,  analyzed,  and  interpreted.  Each  school  policy  was  evaluated 
to  determine  if  a relationship  existed  between  the  policy  and  each 
nutritional  index.  Additional  examinations  included  analyses  to  deter- 
mine if  relationships  existed  between  school  lunch  participation,  urban 
or  rural  locations,  white  or  nonwhite  students,  or  male  or  female  stu- 
dents and  the  selected  nutritional  indices,  vitamin  A,  vitamin  C,  iron 
and  folacin.  A summary  of  the  findings  closes  the  chapter. 

Source  of  Data 

The  four  schools  selected  for  this  study  included  a junior  high 
school  and  high  school  in  Dade  County,  Florida,  and  a middle  school 
and  high  school  in  Sumter  County,  Florida.  The  schools  were  selected 
for  the  differences  in  urban-rural  locations  and  for  their  similar 
socioeconomic  conditions.  Student  population  age,  race,  and  level  of 
family  income  were  contributing  factors  in  sample  selection.  Transpor- 
tation of  blood  samples  to  laboratories  and  availability  of  space  to 
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facilitate  laboratory  work  were  also  factors  which  influenced  sample 
selection.  Although  school  food  service  policies  had  been  established 
prior  to  sampling  and  there  was  no  way  to  control  the  school  policies  in 
this  research,  it  was  noted  that  sufficient  variation  did  exist  to  merit 
examination  by  this  study. 

The  senior  high  school  in  Dade  County  had  implemented  "offer  versus 
serve,  had  open  campus  during  lunch,  and  had  no  competitive  food  sales 
on  campus.  Eighty-nine  students  at  that  site  volunteered  to  participate; 
totals  included  25  whites  and  64  nonwhites  while  there  were  43  males  and 
46  females.  The  Dade  County  junior  high  school  had  no  implementation 
of  "offer  versus  serve,"  had  closed  campus  during  lunch,  and  had  no 
competitive  food  sales  on  campus.  There  were  110  junior  high  students 
consisting  of  12  whites  and  98  nonwhites;  58  were  male  and  52  were 
female  (Table  3). 

The  high  school  in  Sumter  County  had  implemented  "offer  versus 
serve,"  had  closed  campus  during  lunch,  and  had  competitive  food  sales 
on  campus.  Of  the  89  students  at  that  site  who  volunteered  for  this 
study,  there  were  46  whites,  and  43  nonwhites;  47  were  males  and  42  were 
females.  The  middle  school  in  Sumter  County  had  implemented  "offer 
versus  serve,"  had  closed  campuses  during  lunch,  and  had  no  competitive 

t 

food  sales.  There  were  75  students  who  volunteered  from  that  school  of 
which  64  were  whites  and  11  were  nonwhites;  47  were  males  and  28  were 
females.  Table  3 displays  the  sample  student  population  classified  by 


school  site,  race,  and  sex.  Table  1 in  Chapter  I classified  sample 
schools  by  school  food  service  policy. 
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TABLE  3 


PARTICIPATING  STUDENTS  BY  SEX  AND  RACE 
AT  SAMPLE  SCHOOL  SITES 


Urban  sites 

Rural 

sites 

High 

school 

Junior 
high  school 

High 

school 

Middle 

school 

Total 

White 

25 

12 

46 

46 

147 

Race 

Nonwhite 

64 

98 

43 

11 

COMBINED 

216 

TOTAL 

89 

110 

89 

75 

TOTAL 

363 

Male 

43 

58 

47 

47 

195 

Sex 

Female 

46 

52 

42 

28 

COMBINED 

168 

TOTAL 

89 

110 

89 

75 

TOTAL 

363 

At  the  time  of  this  study,  the  researcher  was  the  School  Food 
Service  Director  for  Sumter  County  Schools.  The  Director  of  School 
Food  Service  of  Dade  County  provided  school  policy  information  on  Dade 
County  sites.  Students  of  each  of  the  target  schools  were  asked  during 
the  nutritional  survey  if  they  were  school  lunch  participants;  their 
answers  as  well  as  their  race  and  sex  were  recorded  for  the  purpose  of 
this  study.  Measures  of  nutritional  indices  were  made  by  skilled 
laboratory  technicians  under  the  direction  of  the  principal  investigator 
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for  a larger  nutritional  research  project  (Note  2).  In  every  instance 
care  was  taken  to  maintain  a high  standard  of  laboratory  precision. 

In  certain  cases,  however,  the  amount  of  blood  necessary  for  complete 
biochemical  analysis  of  interest  to  this  study  was  not  available. 

Vitamin  A measures  were  established  for  214  students,  vitamin  C 
measures  were  established  for  311  students,  iron  level  measures  were 
established  for  324  students,  folacin  measures  were  established  for 
306  students  (Table  4) . 


TABLE  4 

NUMBERS  OF  STUDENTS  TESTED  FOR  EACH  OF  THE 
NUTRITIONAL  INDICES  BY  SCHOOL  SITES 


Site 

Vitamin  A 

Vitamin  C 

Iron 

Folacin 

High  school  (m=89) 

60 

84 

71 

87 

Junior  high  school 
(m=110) 

76 

107 

105 

101 

High  school  (m=89) 

48 

47 

84 

78 

Middle  school  (m=75) 

30 

73 

64 

40 

TOTAL 

214 

311 

324 

306 
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Analysis  of  Data 

A t-test  was  made  using  the  vitamin  A measures  of  students  attend- 
ing schools  which  implemented  "offer  versus  serve"  and  students  attend- 
ing schools  which  did  not  implement  "offer  versus  serve."  The  vitamin  C, 
iron,  and  folacin  measures  were  then  each  compared  in  similar  analyses 
for  that  school  policy.  The  other  policies  of  interest,  open  or  closed 
campuses,  and  presence  of  absence  of  competitive  food  sales  were  simi- 
larly evaluated.  Other  comparisons  included  school  lunch  participants 
and  nonparticipants,  rural  or  urban  school  sites,  whites  or  nonwhites, 
and  males  or  females;  each  comparison  group  was  evaluated  on  each  of 
the  four  nutritional  indices.  The  results  of  the  analyses  provided 
both  mean  scores  and  a t-value  for  each  relationship  tested.  Signifi- 
cance was  assigned  at  the  .05  level. 

The  second  analysis  consisted  of  a crosstabulation  showing  the 
frequency  of  students  within  the  criteria  ranges  adapted  from  Chris- 
takis'  guidelines  reported  in  the  Ten  State  Nutrition  Survey  (1972) 

(see  Table  2) . Nutritional  measurements  were  grouped  for  analysis  of 
vitamin  A,  vitamin  C,  and  folacin  within  three  ranges:  deficient, 

marginal,  and  acceptable.  Iron  level  measures  were  assigned  to  one  of 
two  groups,  either  deficient  or  acceptable.  Vitamin  A grouping  criteria 
were  as  follows:  deficient  up  to  10.00  mcg/100  ml;  marginal  between 
10.10-19.99,  and  acceptable  at  20.00  . Vitamin  C measures  were  defi- 
cient up  to  0.10  mg/100  ml,  marginal  between  0.11-0.19,  acceptable 
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at  0.20  . Iron  levels  for  males  12  years  of  age  and  older  was  judged 
to  be  deficient  up  to  60.00  mcg/100  ml  and  acceptable  at  60.00+.  Iron 
levels  for  females  12  years  of  age  and  older  was  deficient  up  to  40.00 
mcg/100  ml  and  acceptable  at  40.00  . Folacin  grouping  criteria  were 
deficient  up  to  2.00  ng/ml,  marginal  between  2.01  and  5.99,  and 
acceptable  at  6.00  . A chi-square  test  was  made  to  determine  if  there 
were  significant  differences  in  the  distributions  of  the  nutritional 
indices  of  each  comparison  group,  i.e.,  schools  with  "offer  versus 
serve"  and  those  without,  schools  with  open  campuses  and  schools  with 
closed  campuses,  schools  with  competitive  food  sales  and  schools  with- 
out, school  lunch  participants,  rural  or  urban  sites,  race,  and  sex. 

The  final  analysis  performed  was  a stepwise  multiple  regression 
to  determine  which  of  the  school  policies  or  what  demographic  data 
(urban/rural,  participants  or  nonparticipants,  race,  sex)  contributed 
most  to  the  variances  of  each  nutritional  index.  Statistical  signifi- 
cance was  determined  at  the  .05  level  in  all  of  the  analyses. 

All  analyses  were  made  using  the  Statistical  Package  for  the  Social 

Sciences  (SPSS)  for  t-test,  cross  tabulation,  and  multiple  regression. 

The  transfer  of  results  from  computer  reports  to  the  summary  tables 

was  checked  twice  by  two  different  persons. 

Relationships  between  school  policies  and 
nutritional  indices 

Offer  versus  serve.  This  school  policy  allowed  students  to 
refuse  two  of  the  five  meal  components  of  the  school  lunch  meal  pattern 
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without  affecting  student  cost  or  state  and  federal  reimbursement.  The 
mean  vitamin  A index  of  students  from  schools  implementing  "offer  versus 
serve"  was  87.25  while  the  mean  for  students  in  schools  not  implementing 
"offer  versus  serve"  was  84.37.  The  t-test  indicated  no  significant 
difference  between  the  means  (Table  5) . The  vitamin  C mean  index  of 
participants  from  schools  implementing  "offer  versus  serve"  was  0.91, 
while  the  mean  index  for  participants  in  schools  not  implementing 
"offer  versus  serve"  was  1.22.  The  t-test  indicated  a significant 
difference  (p<.05)  between  the  mean  indices  of  participants  in  schools 
that  implemented  "offer  versus  serve"  and  those  that  did  not.  The  mean 
index  measure  for  iron  of  participants  in  school  implementing  "offer 
versus  serve"  was  95. 86, while  the  mean  index  for  participants  in  schools 
not  implementing  "offer  versus  serve"  was  110.50.  The  t-test  indicated 
a significant  difference  between  the  means  of  schools  that  implemented 
"offer  versus  serve"  and  those  that  do  not  (Table  5).  The  mean  index 
of  folacin  for  participants  in  schools  implementing  "offer  versus 
serve"  was  6.15, while  the  mean  for  participants  in  schools  not  imple- 
menting "offer  versus  serve"  was  9.77.  The  t-test  indicated  a signifi- 
cant difference  between  the  means  for  those  in  schools  that  implemented 
"offer  versus  serve"  and  those  that  did  not  implement  the  policy. 

Open  rather  than  closed  campus.  This  school  policy  determines 
whether  students  will  be  allowed  to  leave  the  school  grounds  during 
lunch  or  must  remain  on  campus  during  school  lunchtimes.  The  results 
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TABLE  5 

RESULTS  OF  t-TESTS  FOR  "OFFER  VERSUS  SERVE" 
IMPLEMENTATION  OF  SCHOOL  FOOD  SERVICE  POLICY 


Nutritional 

Offer  versus 

Number  of 

indices 

serve 

students 

Mean 

T-score 

Yes 

138 

87.25 

Vitamin  A 

No 

76 

84.37 

.17 

Yes 

204 

0.91 

Vitamin  C 

No 

107 

1.22 

.00* 

Yes 

219 

95.86 

Iron 

No 

105 

110.50 

.00* 

Yes 

205 

6.15 

Folacin 

No 

101 

9.77 

.00* 

*signif icant  p < .05 


of  this  analysis  are  recorded  in  Table  6.  The  mean  vitamin  A index  of 
participants  in  schools  with  open  campus  was  91.00,  while  the  mean  index 
of  students  in  schools  from  closed  campus  was  84.37.  The  t-test  indi- 
cated a significant  difference  between  the  mean  indices  of  students 
from  schools  with  open  campus  and  those  from  schools  with  closed  campuses. 
The  mean  vitamin  C index  of  participants  in  schools  with  open  campus  was 
0.93, while  the  mean  index  of  students  in  schools  from  closed  campuses 
was  1.04.  The  t-test  indicated  a significant  difference  between  the 
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mean  indices  of  students  from  schools  with  open  campus  and  those  from 
schools  with  closed  campuses.  The  mean  iron  index  of  participants  in 
schools  with  open  campus  was  103. 10, while  the  mean  index  of  students 
in  schools  from  closed  campuses  was  99.91.  The  t-test  indicated  no 
significant  difference  between  the  mean  indices  of  students  from  schools 
with  open  campus  and  those  from  schools  with  closed  campus.  The  mean 
folacin  index  of  participants  in  schools  with  an  open  campus  was  6.93, 
while  the  mean  index  of  students  in  schools  with  a closed  campus  was 
7.51.  The  t-test  indicated  no  significant  difference  between  the  mean 
indices  of  students  from  schools  with  an  open  campus  and  those  from 
schools  with  a closed  campus. 


TABLE  6 

RESULTS  OF  t-TESTS  FOR  OPEN  RATHER  THAN 
CLOSED  CAMPUS  SCHOOL  POLICY 


Nutritional 

Number  of 

indices 

Type  campus 

students 

Mean 

T-score 

Open 

60 

91.00 

Vitamin  A 

Closed 

154 

84.37 

.00* 

Open 

84 

0.93 

Vitamin  C 

Closed 

227 

1.04 

.03* 

Open 

71 

103.10 

Iron 

Closed 

253 

99.91 

.59 

Open 

87 

6.93 

Folacin 

Closed 

219 

7.51 

.46 

*significant  p < .05 
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Competitive  food  sales.  The  competitive  food  sale  policy  allows 
food  items  that  are  not  a part  of  the  school  lunch  program  to  be  sold 
in  competition"  with  the  National  School  Lunch  Program.  The  mean 
vitamin  A index  of  students  in  schools  with  competitive  food  sales  was 
85.33,  while  the  mean  index  of  students  in  schools  without  competitive 
food  sales  was  86.49.  The  t-test  indicated  no  significant  difference 
between  the  mean  indices  of  students  from  schools  with  competitive  food 
sales  and  those  from  schools  without  competitive  food  sales.  The  mean 
vitamin  C index  of  students  in  schools  with  competitive  food  sales  was 
0.67,  while  the  mean  index  of  students  in  schools  without  competitive 
food  sales  was  1.08.  The  t-test  indicated  a significant  difference 
between  the  mean  indices  of  students  from  schools  with  competitive  food 
sales  and  those  from  schools  without  competitive  food  sales.  The  mean 
iron  index  of  students  in  schools  with  competitive  food  sales  was  97.00, 
while  the  mean  index  of  students  in  schools  without  competitive  food 
sales  was  101.87.  The  t— test  indicated  no  significant  difference  be- 
tween the  mean  indices  of  students  from  schools  with  competitive  food 
sales  and  those  from  schools  without  competitive  food  sales.  The  mean 
folacin  index  of  students  in  schools  with  competitive  food  sales  was 
6.01, while  the  mean  index  of  students  without  competitive  food  sales 
was  7.80.  The  t-test  indicated  a significant  difference  between  the 
mean  indices  of  students  from  schools  with  competitive  food  sales  and 
those  from  schools  without  competitive  food  sales.  These  results  are 


reported  in  Table  7. 
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TABLE  7 

RESULTS  OF  t-TESTS  FOR  COMPETITIVE 
FOOD  SALES  SCHOOL  POLICY 


Nutritional 

Competitive 

Number  of 

indices 

food  sales 

students 

Mean 

T- sco re 

Yes 

48 

85.33 

Vitamin  A 

No 

166 

86.49 

.64 

Yes 

47 

0.67 

Vitamin  C 

No 

264 

1.08 

.00* 

Yes 

84 

97.00 

Iron 

No 

240 

101.87 

.33 

Yes 

78 

6.01 

Folacin 

No 

228 

7.80 

.01* 

*significant  p<  .05 


Participation  or  nonparticipation.  Students  who  indicated  that 
they  regularly  ate  the  school-offered  lunch  were  designated  school 
lunch  participants;  all  others  were  designated  as  nonparticipants.  The 
mean  vitamin  A index  for  school  lunch  participants  was  86. 07, while  the 
mean  index  for  nonparticpants  was  86.71.  The  t-test  indicated  no  sig- 
nificant difference  between  the  mean  indices  of  school  lunch  participants 
and  nonparticipants.  The  mean  vitamin  C index  for  school  lunch  partici- 
pants was  1.02, while  the  mean  index  for  nonparticipants  was  0.98.  The 


t-test  indicated  no  significant  difference  between  the  mean  indices  of 
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school  lunch  participants  and  nonparticipants.  The  mean  iron  index  for 
school  lunch  participants  was  101.33,  while  the  mean  index  for  nonpar- 
ticipants was  97.88.  The  t-test  indicated  no  significant  difference 
between  the  mean  indices  of  school  lunch  participants  and  nonpartici- 
pants. The  mean  folacin  index  for  school  lunch  participants  was  7.80, 
while  the  mean  index  for  nonparticipants  was  5.95.  The  t-test  indicated 
a significant  difference  between  the  mean  indices  of  school  lunch  par- 
ticipants and  nonparticipants.  Results  of  this  analysis  can  be  found 
in  Table  8. 


TABLE  8 


RESULTS  OF  t-TESTS  BY 

PARTICIPATION 

AND 

NONPARTICIPATION  IN  SCHOOL  FOOD  SERVICE 

PROGRAM 

Nutritional 

Number  of 

indices 

Participation 

students 

Mean 

T-score 

Participants 

162 

86.07 

Vitamin  A 

Nonparticipants 

52 

86.71 

.79 

Participants 

244 

1.02 

Vitamin  C 

Nonparticipants 

67 

0.98 

.44 

Participants 

256 

101.33 

Iron 

Nonparticipants 

68 

97.88 

.52 

Participants 

231 

7.80 

Folacin 

Nonparticipants 

75 

5.95 

.01* 

^Significant  p < .05 
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Site;  Urban  or  rural  location.  Students  from  the  Dade  County 
schools  were  identified  as  urban,  while  students  from  the  Sumter  County 
schools  were  identified  as  rural.  The  mean  vitamin  A index  of  urban 
students  was  87.29,  while  the  mean  index  for  rural  students  was  84.37. 
The  t-test  indicated  no  significant  difference  between  the  mean  indices 
of  urban  and  rural  students.  The  mean  vitamin  C index  for  urban  stu- 
dents was  1.09,  while  the  mean  index  for  rural  students  was  0.89.  The 
t— test  indicated  a significant  difference  between  the  mean  indices  or 
urban  and  rural  students.  The  mean  iron  index  for  urban  students  was 
107.51,  while  the  mean  index  for  rural  students  was  92.39.  The  t-test 
indicated  significant  difference  between  the  mean  indices  of  urban  and 
rural  students.  The  mean  folacin  index  for  urban  students  was  8.46 
while  the  mean  index  for  rural  students  was  5.56.  The  t-test  indicated 
significant  difference  between  the  mean  indices  of  urban  and  rural 
students.  Results  of  this  analysis  are  reported  in  Table  9. 

Race;  White  or  nonwhite.  Students'  race  was  recorded  during  the 
nutritional  interview  by  simple  classification  of  white  or  nonwhite. 

The  mean  vitamin  A index  for  whites  was  87.16,  while  the  mean  index  for 
nonwhites  was  85.79.  The  t— test  indicated  no  significant  difference 
between  the  mean  indices  of  whites  and  nonwhites.  The  mean  vitamin  C 
index  for  whites  was  0.97,  while  the  mean  index  for  nonwhites  was  1.04. 
The  t-test  indicated  no  significant  difference  between  the  mean  indices 
of  whites  and  nonwhites.  The  mean  iron  index  for  whites  was  97.05, 
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TABLE  9 

RESULTS  OF  t-TEST  FOR  PARTICIPANTS  IN 
URBAN  NONRURAL  SCHOOLS 


Nutritional 

Number  of 

indices 

School  site 

students 

Mean 

T-score 

Urban 

136 

87.29 

Vitamin  A 

Rural 

78 

84.37 

.14 

Urban 

191 

1.09 

Vitamin  C 

Rural 

120 

0.89 

.00* 

Urban 

176 

107.51 

Iron 

Rural 

148 

92.39 

.00* 

Urban 

188 

8.46 

Folacin 

Rural 

118 

5.56 

.00* 

*signif leant  p < .05 


while  the  mean  index  for  nonwhites  was  102.90.  The  t-test  indicated  no 
significant  difference  between  the  mean  indices  of  whites  and  nonwhites. 
The  mean  folacin  index  for  whites  was  6.59,  while  the  mean  index  for  non- 
whites was  7.75.  The  t-test  indicated  no  significant  difference  be- 
tween the  mean  indices  of  whites  and  nonwhites.  The  results  of  this 
analysis  can  be  seen  in  Table  10. 

Sex:  Male  or  female.  Students'  sex  was  recorded  during  the 

nutritional  interview.  The  mean  vitamin  A index  for  males  was  88.41, 
while  the  mean  index  for  females  was  83.64.  The  t-test  indicated  a 
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TABLE  10 


RESULTS  OF  t-TESTS  BY  RACE 


Nutritional 

Number  of 

indices 

Race 

students 

Mean 

T-score 

White 

68 

87.16 

Vitamin  A 

Nonwhite 

146 

85.79 

.53 

White 

125 

0.97 

Vitamin  C 

Nonwhite 

186 

1.04 

.13 

White 

127 

97.05 

Iron 

Nonwhite 

19  7 

102.90 

.19 

White 

108 

6.59 

Folacin 

Nonwhite 

198 

7.75 

.12 

significant  difference  between  the  mean  indices  of  males  and  females. 
The  mean  vitamin  C index  for  males  was  1.06,  while  the  mean  index  for 
females  was  0.97.  The  t-test  indicated  no  significant  difference 
between  the  mean  indices  of  males  and  females.  The  mean  iron  index 
for  males  was  107.72  while  the  mean  index  for  females  was  91.83. 

The  t-test  indicated  significant  differences  between  the  mean  indices 
of  males  and  females.  The  mean  folacin  index  of  males  was  8.30  while 
the  mean  index  of  females  was  6.43.  The  t-test  indicated  significant 
differences  between  the  mean  indices  of  males  and  females.  This  infor- 


mation is  shown  on  Table  11. 
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TABLE  11 

RESULTS  OF  t-TESTS  BY  SEX 


Nutritional 

Number  of 

Indices 

Sex 

students 

Mean 

T-score 

Male 

116 

88.41 

Vitamin  A 

Female 

98 

83.64 

.02* 

Male 

155 

1.06 

Vitamin  C 

Female 

156 

0.97 

.06 

Male 

179 

107.72 

Iron 

Female 

145 

91.83 

.00* 

Male 

150 

8.30 

Folacin 

Female 

156 

6.43 

.01* 

*significant  p<  .05 

Distribution  of 

students 

within  the  nutritional 

criterion 

ranges . In  order  to  have  a better  understanding  of  the  nutritional 
analysis,  a crosstabulation  exercise  was  performed  to  produce  fre- 
quency distributions  of  students  with  deficient,  marginal,  or  acceptable 
ranges  for  vitamin  A,  vitamin  C,  and  folacin.  The  iron  level  ranges 
were  judged  to  be  either  deficient  or  acceptable. 

Distribution  of  nutritional  indices  by  "offer  versus  serve."  This 
analysis  distributed  students  from  schools  that  do  and  schools  that  do 
not  have  the  "offer  versus  serve"  school  lunch  policy  by  deficient, 
marginal,  or  acceptable  nutritional  standards.  The  vitamin  A measures 
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for  all  138  (64.5%)  students  from  schools  that  have  "offer  versus  serve" 
were  acceptable  as  were  all  76  (35.5%)  students  from  schools  that  do  not 
implement  "offer  versus  serve."  The  chi-square  indicated  that  no  sig- 
nificant difference  in  the  vitamin  A index  distributions  for  students 
from  schools  that  have  "offer  versus  serve"  and  students  from  schools 
that  do  not. 


TABLE  12 


DISTRIBUTION  OF  VITAMIN  A INDICES  BY  "OFFER  VERSUS  SERVE" 


Offer 

versus  serve 

RANGE 

Total 

Deficient 

Marginal 

Acceptable 

Yes 

No.  students 

0 

0 

138 

138 

Percentage 

64.5 

64.5 

No 

No.  students 

0 

0 

76 

76 

Percentage 

35.5 

35.5 

Column 

Totals 

No.  students 

0 

0 

214 

214 

Percentage 

100.0 

100.0 

The  vitamin  C measures  revealed  6 (1.9%)  students  from  schools 
that  have  "offer  versus  serve"  in  the  deficient  range,  4 (1.3%)  stu- 
dents in  the  marginal  range,  and  194  (62. 4%)  students  in  the  acceptable 
range,  while  there  were  no  students  in  the  schools  that  do  not  have 
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"offer  versus  serve"  were  in  the  deficient  range,  no  students  were  in 
the  marginal  range,  and  all  107  (34 . 4%) students  in  the  acceptable  range. 
The  chi-square  identified  no  significant  difference  in  the  vitamin  C 
index  distributions  for  students  from  schools  that  have  "offer  versus 
serve"  and  schools  that  do  not. 


TABLE  13 


DISTRIBUTION  OF 

VITAMIN  C 

INDICES  BY  ' 

'OFFER  VERSUS  SERVE 

If 

Offer 

versus  serve 

RANGE 



Total 

Deficient 

Marginal 

Acceptable 

Yes 

No.  students 

6 

4 

194 

204 

Percentage 

1.9 

1.3 

62.4 

65.6 

No 

No.  students 

0 

0 

107 

107 

Percentage 

34.4 

34.4 

Column 

Totals 

No.  students 

6 

4 

301 

311 

Percentage 

1.9 

1.3 

96.8 

100.0 

The  iron  level  measures  revealed  15  (4.6%)  students  from  schools 
that  have  "offer  versus  serve"  were  in  the  deficient  range  and  204 
(63.0%)  students  were  in  the  acceptable  range,  whil  no  s idents  in 
schools  that  do  not  have  "offer  versus  serve"  were  i the  deficient 
range,  and  all  105  (32.4%)  students  were  in  the  acceptable  range.  The 
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chi-square  indicated  significant  differences  in  iron  index  distribu- 
tions of  students  from  schools  that  have  "offer  versus  serve"  and  those 
that  do  not. 


TABLE  14 


DISTRIBUTION  OF 

IRON  INDICES  BY 

"OFFER  VERSUS  SERVE" 

Offer 

versus  serve 

RAN 

G E 

Total 

Deficient 

Acceptable 

Yes 

No.  students 

15 

204 

219 

Percentage 

4.6 

63.0 

67.6 

No 

No.  students 

0 

105 

105 

Percentage 

32.4 

Column 

Totals 

No.  students 

15 

309 

324 

Percentage 

4.6 

95.9 

100.0 

The  folacin  measures  revealed  12  (3.9%)  students  from  schools  with 
"offer  versus  serve"  were  in  the  deficient  range,  115  (37.6%)  students 
were  in  the  marginal  range,  and  78  (25.5%)  students  were  in  the  acceptable 
range,  while  6 (2.0%)  students  from  schools  that  do  not  have  "offer  ver- 
sus serve"  were  in  the  deficient  range,  32  (10.5%)  students  were  in  the 
marginal  range,  and  63  (20.6%)  students  in  the  acceptable  range.  The 
chi-square  indicated  significant  differences  in  the  folacin  index 
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distributions  of  students  from  schools  that  have  "offer  versus  serve" 
and  those  that  do  not. 


TABLE  15 


DISTRIBUTION  OF  FOLACIN  INDICES  BY  "OFFER  VERSUS  SERVE" 


Offer  versus  serve 

RANGE 

Total 

Deficient 

Marginal 

Acceptable 

Yes  No.  students 

12 

115 

78 

205 

Percentage 

3.9 

37.6 

25.5 

67.0 

No  No.  students 

6 

32 

63 

101 

Percentage 

2.0 

10.5 

20.6 

33.0 

Column  Totals 

No.  students 

18 

147 

141 

306 

Percentage 

5.9 

48.0 

46.1 

100.0 

Distribution  of  nutritional  indices  by  open 

rather  than  closed 

campus.  This  analysis 

distributed 

students  from 

schools  with 

open 

campus  during  lunchtime 

and  students  from  schools 

with  closed 

campus 

during  lunchtime  within  the  deficient,  marginal,  or  acceptable  cate- 
gories. The  vitamin  A (Table  16)  measures  revealed  all  60  (28.0%)  open 
campus  students  were  in  the  acceptable  range  and  all  154  (72.0%)  closed 
campus  students  were  in  the  acceptable  range.  The  chi-square  revealed 
no  significant  difference  in  the  vitamin  A index  distributions  of  open 


campus  students  and  the  closed  campus  students. 
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TABLE  16 

DISTRIBUTION  OF  VITAMIN  A INDICES  BY  OPEN/CLOSED  CAMPUS 


Open/closed  campus 

RANGE 

Total 

Deficient 

Marginal 

Accep table 

Yes  No.  students 

0 

0 

60 

60 

Percentage 

0 

0 

28.0 

28.0 

No  No.  students 

0 

0 

154 

154 

Percentage 

72.0 

72.0 

Column  Totals 

No.  students 

0 

0 

214 

214 

Percentage 

100.0 

100.0 

The  vitamin  C (Table  17)  measures  revealed  1 (0.3%)  open  campus  stu- 
dent in  the  deficient  range,  1 (0.3%)  open  campus  student  in  the  marginal 
range,  and  82  (26.4%)  open  campus  students  in  the  acceptable  range,  while 
5 (1.6%)  closed  campus  students  were  in  the  deficient  range,  3 (1.0%) 
closed  campus  students  in  the  marginal  range,  and  219  (70.4%)  closed 
campus  students  in  the  acceptable  range.  The  chi-square  indicated  no 
difference  in  the  vitamin  C index  distributions  of  open  and  closed  campus 
students . 

The  iron  (Table  18)  measures  revealed  6 (1.9%)  open  campus  students 
in  the  deficient  range  and  65  (20.1%)  open  campus  students  in  the  ac- 
ceptable range,  while  9 (2.8%)  closed  campus  students  were  in  the  defi- 
cient range  and  244  (75.3%)  closed  campus  students  were  in  the  acceptable 
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TABLE  17 


DISTRIBUTION  OF  VITAMIN  C INDICES  BY  OPEN/CLOSED  CAMPUS 


Open/ closed  campus 

RANGE 

Total 

Deficient 

Marginal 

Acceptable 

Yes  No.  students 

1 

1 

82 

84 

Percentage 

0.3 

0.3 

26.4 

27.0 

No  No.  students 

5 

3 

219 

227 

Percentage 

1.6 

1.0 

70.4 

73.0 

Column  Totals 

No.  students 

6 

4 

301 

311 

Percentage 

1.9 

1.3 

96.8 

100.0 

DISTRIBUTION 

TABLE  18 
OF  IRON  INDICES  : 

BY  OPEN/ CLOSED  CAMPUS 

Open/closed  campus 

RAN 

G E 

Total 

Deficient 

Acceptable 

Yes  No.  students 

6 

65 

71 

Percentage 

1.9 

20.1 

21.9 

No  No.  students 

9 

244 

253 

Percentage 

2.8 

96.4 

78.1 

Column  Totals 

No.  students 

15 

309 

324 

Percentage 

4.6 

95.9 

100.0 
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range.  The  chi-square  indicated  no  significant  differences  in  the  iron 
level  distributions  of  open  and  closed  campus  students. 

The  folacin  measures  revealed  5 (1.6%)  open  campus  students  in  the 
deficient  range,  41  (13.4%)  open  campus  students  in  the  marginal  range, 
and  41  (13.4%)  open  campus  students  in  the  acceptable  range,  while  there 
were  13  (4.2%)  closed  campus  students  in  the  deficient  range,  106  (34.6%) 
closed  campus  students  in  the  marginal  range,  and  100  (32.7%)  closed 
campus  students  in  the  acceptable  range.  The  chi-square  indicated  no 
significant  differences  in  the  folacin  index  distributions  of  open  and 
closed  campus  students. 


TABLE  19 

DISTRIBUTION  OF  FOLACIN  INDICES  BY  OPEN/CLOSED  CAMPUS 


Open/closed  campus 

RANGE 

Total 

Deficient 

Marginal 

Acceptable 

Yes  No.  students 

5 

41 

41 

87 

Percentage 

1.6 

13.4 

13.4 

28.4 

No  No.  students 

13 

106 

100 

219 

Percentage 

4.2 

34.6 

32.7 

71.6 

Column  Totals 

No.  students 

18 

147 

141 

306 

Percentage 

5.9 

48.0 

46.1 

100.0 

50 


Distribution  of  nutritional  indices  by  competitive  food  sales. 

This  analysis  distributed  students  from  schools  that  have  competitive 
food  sales  and  students  from  schools  that  do  not  have  competitive  food 
sales.  The  vitamin  A (Table  20)  measures  revealed  all  48  (22.4%)  stu- 
dents from  schools  that  have  competitive  food  sales  in  the  acceptable 
range, while  all  166  (77.6%)  students  from  schools  that  do  not  have 
competitive  food  sales  were  also  in  the  acceptable  range.  The  chi- 
square  indicated  no  significant  difference  in  the  vitamin  A index  dis- 
tribution of  students  from  schools  that  have  competitive  food  sales  and 
students  from  schools  that  do  not. 


TABLE  20 

DISTRIBUTION  OF  VITAMIN  A INDICES  BY 
COMPETITIVE  FOOD  SALES 


Competitive  food 
sales 

RANGE 

Total 

Deficient 

Marginal 

Acceptable 

Yes  No.  students 

0 

0 

48 

48 

Percentage 

0 

0 

22.4 

22.4 

No  No.  students 

0 

0 

166 

166 

Percentage 

77.6 

77.6 

Column  Totals 

No.  students 

0 

0 

214 

214 

Percentage 

100.0 

100.0 
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The  vitamin  C measures  revealed  that  5 (1.6%)  students  from  schools 
with  competitive  food  sales  were  in  the  deficient  range,  3 (1.0%)  stu- 
dents were  in  the  marginal  range,  and  39  (12.5%)  students  were  in  the 
acceptable  range,  while  1 (0.3%)  student  from  students  that  do  not  have 
competitive  food  sales  was  in  the  deficient  range,  1 (0.3%)  student  was 
in  the  marginal  range,  and  262  (84.2%)  students  were  in  the  acceptable 
range.  The  chi-square  indicated  a significant  difference  between  the 
vitamin  C index  distributions  of  students  from  schools  that  have  com- 
petitive food  sales  and  students  from  schools  that  do  not. 


TABLE  21 

DISTRIBUTION  OF  VITAMIN  C INDICES  BY 
COMPETITIVE  FOOD  SALES 


Competitive  food 

RANGE 

Total 

sales 

Deficient 

Marginal 

Acceptable 

Yes  No.  students 

5 

3 

39 

47 

Percentage 

1.6 

1.0 

12.5 

15.1 

No  No.  students 

1 

1 

262 

264 

Percentage 

0.3 

0.3 

84.2 

84.9 

Column  Totals 

No.  students 

6 

4 

301 

311 

Percentage 

1.9 

1.3 

96.8 

100.0 
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The  iron  measures  revealed  4 (1.2%)  students  from  schools  that  have 
competitive  food  sales  in  the  deficient  range  and  80  (24.7%)  students 
in  the  acceptable  range,  while  there  were  11  (3.4%)  students  from  schools 
that  do  not  have  competitive  food  sales  in  the  deficient  range  and  229 
(70.7%)  students  in  the  acceptable  range.  The  chi-square  indicated  no 
significant  difference  between  the  iron  index  distributions  of  students 
from  schools  that  have  competitive  food  sales  and  students  from  schools 
that  do  not. 


TABLE  22 


DISTRIBUTION  OF 

IRON  INDICES  BY 

COMPETITIVE  FOOD  SALES 

Competitive  food 

R A 

N G E 

Total 

sales 

Deficient 

Accep table 

Yes  No.  students 

4 

80 

84 

Percentage 

1.2 

24.7 

25.9 

No  No.  students 

11 

229 

240 

Percentage 

3.4 

70.7 

74.1 

Column  Totals 

No.  students 

15 

309 

324 

Percentage 

4.6 

95.4 

100 
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The  folacin  measures  (Table  23)  revealed  3 (1.0%)  students  from 
schools  that  have  competitive  food  sales  in  the  deficient  range,  49 
(16.0%)  students  in  the  marginal  range,  and  26  (8.5%)  students  in  the 
acceptable  range,  while  15  (4.9%)  students  from  schools  that  have  no 
competitive  food  sales  were  in  the  deficient  range,  98  (32.0%)  students 
were  in  the  marginal  range,  and  115  (37.6%)  students  were  in  the  ac- 
ceptable range.  The  chi-square  indicated  a significant  difference  in 
the  folacin  index  distributions  of  students  from  schools  that  have 
competitive  food  sales  and  students  from  schools  that  do  not. 


TABLE  23 

DISTRIBUTION  OF  FOLACIN  INDICES  BY 
COMPETITIVE  FOOD  SALES 


Competitive  food 

RANGE 

Total 

sales 

Deficient 

Marginal 

Acceptable 

Yes  No.  students 

3 

49 

26 

78 

Percentage 

1.0 

16.0 

8.5 

25.5 

No  No.  students 

15 

98 

115 

228 

Percentage 

4.9 

32.0 

37.6 

74.5 

Column  Totals 

No.  students 

18 

147 

141 

306 

Percentage 

5.9 

48.0 

46.1 

100.0 
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Distribution  of  nutritional  indices  by  school  lunch  participation. 
This  analysis  distributed  the  number  of  students  participating  and  num- 
ber not  participating  in  school  lunch  by  the  deficient,  marginal,  or 
acceptable  nutritional  ranges.  The  distribution  of  student  participation 
in  the  school  lunch  program  is  shown  on  Table  24  for  the  vitamin  A nu- 
tritional index.  Measures  revealed  that  all  162  (75.7%)  school  lunch 
participants  were  in  the  acceptable  range  and  all  52  (24.3%)  nonpartici- 
pants were  in  the  acceptable  range.  The  chi-square  indicated  no  signifi- 
cant difference  in  the  vitamin  A index  distributions  of  school  lunch 
participants  and  nonparticipants. 


TABLE  24 

DISTRIBUTION  OF  VITAMIN  A INDICES  BY 
SCHOOL  LUNCH  PARTICIPATION 


School  lunch 
participation 

RANGE 

Total 

Deficient 

Marginal 

Acceptable 

Yes  No.  students 

0 

0 

162 

162 

Percentage 

75.7 

75.7 

No  No.  students 

0 

0 

52 

52 

Percentage 

24.3 

24.3 

Column  Totals 

No.  students 

0 

0 

214 

214 

Percentage 

100.0 

100.0 
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Vitamin  C (Table  25)  measures  revealed  that  4 (1.3%)  school  lunch 
participants  were  in  the  deficient  range,  2 (0,6%)  participants  were  in 
the  marginal  range,  and  238  (76.5%)  participants  were  in  the  acceptable 
range,  while  2(0.6%)  nonparticipants  were  in  the  deficient  range,  2(0.6%) 
nonparticipants  were  in  the  marginal  range,  and  63  (20.3%)  nonpartici- 
pants were  in  the  acceptable  range.  The  chi-square  indicated  no  sig- 
nificant difference  in  the  vitamin  C index  distributions  of  school  lunch 
participants  and  nonparticipants.  The  iron  (Table  26)  measures  revealed 
that  12  (3.7%)  school  lunch  participants  were  in  the  deficient  range, 
and  244  (75.3%)  participants  were  in  the  acceptable  range,  while  3 (0.9%) 
nonparticipants  were  in  the  deficient  range  and  65  (20.1%)  nonpartici- 
pants were  in  the  acceptable  range.  The  chi-square  indicated  no  signifi- 
cant difference  in  the  iron  index  distributions  of  school  lunch  partici- 
pants and  nonparticipants.  The  folacin  (Table  27)  measures  revealed 
that  12  (3.9%)  school  lunch  participants  were  in  the  deficient  range, 

107  (35.0%)  participants  were  in  the  marginal  range,  and  112  (36.6%) 
participants  were  in  the  acceptable  range,  while  6 (2.0%)  nonpartici- 
pants were  in  the  deficient  range,  40  (13.1%)  nonparticipants  were  in 
the  marginal  range,  and  29  (9.5%)  nonparticipants  were  in  the  acceptable 
range.  The  chi  square  indicated  no  significant  difference  in  the 
folacin  index  distributions  of  school  lunch  participants  and  nonpartici— 


pants . 
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TABLE  25 

DISTRIBUTION  OF  VITAMIN  C INDICES  BY 
SCHOOL  LUNCH  PARTICIPATION 


School  lunch 

RANGE 

Total 

participation 

Deficient 

Marginal 

Acceptable 

Yes  No.  students 

4 

2 

238 

244 

Percentage 

1.3 

0.6 

76.5 

78.5 

No  No.  students 

2 

2 

63 

67 

Percentage 

0.6 

0.6 

20.3 

21.5 

Column  Totals 

No.  students 

6 

4 

301 

311 

Percentage 

1.9 

1.3 

96.8 

100.0 

TABLE  26 

DISTRIBUTION  OF  IRON  INDICES 
SCHOOL  LUNCH  PARTICIPATION 

BY 

School  lunch 
participation 

rang: 

Deficient 

E 

Acceptable 

Total 

Yes  No.  students 

12 

244 

256 

Percentage 

3.7 

75.3 

79.0 

No  No.  students 

3 

65 

68 

Percentage 

0.9 

20.1 

21.0 

Column  Totals 

No.  students 

15 

309 

324 

Percentage 

4.6 

95.4 

100.0 
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TABLE  27 

DISTRIBUTION  OF  FOLACIN  INDICES 
SCHOOL  LUNCH  PARTICIPATION 

BY 

School  lunch 

RANGE 

Total 

participation 

Deficient 

Marginal 

Acceptable 

Yes  No.  students 

12 

107 

112 

231 

Percentage 

3.9 

35.0 

36.6 

75.5 

No  No.  students 

6 

40 

29 

75 

Percentage 

2.0 

13.1 

9.5 

24.5 

Column  Totals 

No.  students 

18 

147 

141 

306 

Percentage 

5.9 

48.0 

46.1 

100.0 

Distribution  of 

nutritional  indices  by  school 

site.  This 

analysis 

distributed  urban  students  and  rural  students  with  the  deficient,  mar- 
ginal, or  acceptable  nutritional  ranges  previously  established  by 
Christakis  (1973).  The  vitamin  A (Table  28)  measures  revealed  all  136 
(63.5%)  students  from  urban  sites  were  in  the  acceptable  range  and  all 
78  (36.4%)  students  from  rural  sites  were  in  the  acceptable  range.  The 
chi-square  indicated  no  significant  difference  in  the  vitamin  A index 
distributions  of  students  from  urban  and  rural  school  sites.  The 
vitamin  C (Table  29)  measures  revealed  1(0.3%)  student  from  urban 
school  sites  was  in  the  deficient  range,  1 (0.3%)  student  in  the 
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TABLE  28 


DISTRIBUTION  OF  VITAMIN  A INDICES  BY  SCHOOL  SITE 


School 

site 

RANGE 

Total 

Deficient 

Marginal 

Acceptable 

Urban 

No.  students 

0 

0 

136 

136 

Percentage 

63.5 

63.5 

Rural 

No.  students 

0 

0 

78 

78 

Percentage 

36.4 

36.4 

Column 

Totals 

No.  students 

0 

0 

214 

214 

Percentage 

100.0 

100.0 

TABLE  29 

DISTRIBUTION 

OF  VITAMIN  C 

: INDICES  BY  SCHOOL  SITE 

School 

site 

RANGE 

Deficient 

Marginal 

Acceptable 

Total 

Urban 

No.  students 

1 

1 

189 

191 

Percentage 

0.3 

0.3 

60.8 

61.4 

Rural 

No.  students 

5 

3 

112 

120 

Percentage 

1.6 

1.0 

36.0 

38.6 

Column 

Totals 

No.  students 

6 

4 

301 

311 

Percentage 

1.9 

1.3 

96.8 

100.0 
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marginal  range,  and  189  (60.8%)  of  the  students  in  the  acceptable  range, 
while  5 (1.6%)  students  from  rural  school  sites  were  in  the  deficient 
range,  3 (1.0%)  students  were  in  the  marginal  range,  and  112  (36.0%) 
students  were  in  the  acceptable  range.  The  chi-square  indicated  a 
significant  difference  in  the  vitamin  C index  distributions  of  students 
from  urban  and  rural  sites. 

The  iron  (Table  30)  measures  revealed  6 (1.9%)  students  from  urban 
school  sites  in  the  deficient  range  and  170  (52.5%)  students  in  the  ac- 
ceptable range,  while  9 (2.7%)  students  from  rural  schools  were  in  the 
deficient  range  and  139  (42.9%)  students  were  in  the  acceptable  range. 
The  chi-square  indicated  a significant  difference  in  the  iron  index 
distributions  of  students  from  urban  and  rural  schools.  The  folacin 
(Table  31)  measures  revealed  11  (3.6%)  students  from  urban  school  sites 
in  the  deficient  range,  73  (23.9%)  students  in  the  marginal  range,  and 
104  (34.0%)  students  in  the  acceptable  range,  while  7 (2.3%)  students 
from  rural  school  sites  were  in  the  deficient  range,  74  (24.2%)  students 
in  the  marginal  range,  and  37  (12.1%)  students  in  the  acceptable  range. 
The  chi-square  indicated  a significant  difference  in  the  folacin  index 
distributions  of  students  in  the  urban  and  rural  school  sites. 

Distribution  of  nutritional  indices  by  race.  This  analysis  dis- 
tributed the  white  and  nonwhite  students  by  the  deficient,  marginal,  or 
nutritional  ranges  previously  established.  The  vitamin  A (Table  32) 
measures  revealed  all  68  (31.8%)  white  students  in  the  acceptable  range, 
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TABLE  30 


DISTRIBUTION  OF  IRON 

INDICES  BY 

SCHOOL  SITE 

School 

site 

RANGE 

Total 

Deficient  Acceptable 

Urban 

No.  students 

6 

170 

176 

Percentage 

1.9 

52.5 

54.4 

Rural 

No.  students 

9 

139 

148 

Percentage 

2.7 

42.9 

45.6 

Column 

To tals 

No.  students 

15 

309 

324 

Percentage 

4.6 

' 

95.4 

100.0 

TABLE  31 

DISTRIBUTION  OF  FOLACIN 

INDICES  BY 

SCHOOL  SITE 

School 

site 

RANGE 

Total 

Deficient 

Marginal 

Acceptable 

Urban 

No.  students 

11 

73 

104 

188 

Percentage 

3.6 

23.9 

34.0 

1.5 

Rural 

No.  students 

7 

74 

37 

118 

Percentage 

2.3 

24.2 

12.1 

38.6 

Column 

Totals 

No.  students 

18 

147 

141 

306 

Percentage 

5.9 

48.0 

46.1 

100.0 
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TABLE  32 


DISTRIBUTION  OF  VITAMIN  A INDICES  BY  RACE 


Race 

RANGE 

Total 

Deficient 

Marginal 

Accep table 

White 

No.  students 

0 

0 

68 

68 

Percentage 

31.8 

31.8 

Nonwhite 

No.  students 

0 

0 

146 

146 

Percentage 

68.2 

68.2 

Column  Totals 

No.  students 

0 

, 0 

214 

214 

Percentage 

100.0 

100.0 

while  all  146  (68.2%)  nonwhite  students  were  also  in  the  acceptable 
rnage.  The  chi  square  indicated  no  significant  difference  in  the  vita- 
min A index  distributions  of  white  and  nonwhite  students.  The  vitamin  C 
(Table  33)  measures  revealed  3 (1.0%)  white  students  in  the  deficient 
range,  1 (0.3%)  white  student  in  the  marginal  range,  and  121  (38.9%) 
white  students  in  the  acceptable  range,  while  there  were  3 (1.0%)  non- 
white students  in  the  deficient  range,  3 (1.0%)  nonwhite  students  in 
the  marginal  range,  and  180  (57.9%)  nonwhite  students  in  the  acceptable 
range.  The  chi-square  indicated  no  significant  difference  in  the  vita- 
min C index  distributions  of  white  and  nonwhite  students.  The  iron 
(Table  34)  measures  revealed  5 (1.5%)  white  students  in  the  deficient 
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TABLE  33 

DISTRIBUTION  OF  VITAMIN  C INDICES  BY  RACE 


Race 

RANGE 

Total 

Deficient 

Marginal 

Acceptable 

White  No.  students 

3 

1 

121 

125 

Percentage 

1.0 

0.3 

38.9 

40.2 

Nonwhite  No.  students 

3 

3 

180 

186 

1.0 

1.0 

57.9 

59.8 

Column  Totals 

No.  students 

6 

4 

301 

311 

Percentage 

1.9 

1.3 

96.8 

100.0 

TABLE  34 


DISTRIBUTION 

OF  IRON  INDICES 

BY  RACE 

Race 

R A 

N G E 

Total 

Deficient 

Acceptable 

White 

No.  students 

5 

122 

127 

Percentage 

1.5 

37.7 

39.2 

Nonwhite 

No.  students 

10 

187 

197 

Percentage 

3.1 

57.7 

60.8 

Column  Totals 

No.  students 

15 

309 

324 

Percentage 

4.6 

95.4 

100.0 

63 


range  and  122  (37.7%)  white  students  in  the  acceptable  range,  while 
there  were  10  (3.1%)  nonwhite  students  in  the  deficient  range  and  187 
(57.7%)  nonwhite  students  in  the  acceptable  range.  The  chi  square  indi- 
cated no  significant  difference  in  the  iron  index  distributions  of  white 
and  nonwhite  students.  The  folacin  (Table  35)  measures  revealed  10 
(3.3%)  white  students  in  the  deficient  range,  59  (19.3%)  white  students 
in  the  marginal  range,  and  39  (12.7%)  white  students  in  the  acceptable 
range,  while  there  were  8 (2.6%)  nonwhite  students  in  the  deficient 
range,  88  (28.8%)  nonwhite  students  in  the  marginal  range,  and  102 
(33.3%)  nonwhite  students  in  the  acceptable  range.  The  chi-square 
indicated  a significant  difference  in  the  folacin  index  distributions 
of  white  and  nonwhite  students. 


TABLE  35 

DISTRIBUTION  OF  FOLACIN  INDICES  BY  RACE 


Race 

RANGE 

Total 

Deficient 

Marginal 

Acceptable 

White 

No.  students 

10 

59 

39 

108 

Percentage 

3.3 

19.3 

12.7 

35.3 

Nonwhite 

No.  students 

8 

88 

102 

193 

Percentage 

2.6 

28.8 

33.3 

84.7 

Column  Totals 

No.  students 

18 

147 

141 

306 

Percentage 

5.9 

48.0 

46.1 

100.0 

64 


Distribution  of  nutritional  indices  by  sex.  This  analysis  dis- 
tributed male  and  female  students  within  the  deficient,  marginal,  or 
acceptable  nutritional  ranges  previously  established  by  the  Christakis 
(1973)  criteria.  The  vitamin  A (Table  36)  measures  revealed  all  116 
(54.2%)  male  students  were  in  the  acceptable  range  and  all  98  (45.8%) 
female  students  were  in  the  acceptable  range.  The  chi-square  indicated 
no  significant  difference  in  the  vitamin  A index  distributions  of  male 
and  female  students.  The  vitamin  C (Table  37)  measures  revealed  1 
(0.3%)  male  student  in  the  deficient  range,  1 (0.3%)  male  student  in 
the  marginal  range,  and  153  (49.2%)  male  students  in  the  acceptable 
range,  while  there  were  5 (1.6%)  female  students  in  the  deficient  range, 
3 (1.0%)  female  students  in  the  marginal  range,  and  148  (47.6%)  female 
students  in  the  acceptable  range.  The  chi-square  indicated  no  signifi- 
cant difference  in  the  vitamin  C index  distributions  of  male  and  female 
students.  The  iron  (Table  38)  measures  revealed  there  were  6 (1.9%) 
male  students  in  the  deficient  range  and  173  (53.4%)  male  students  in 
the  acceptable  range,  while  there  were  9 (2.8%)  female  students  in  the 
deficient  range  and  136  (42.0%)  female  students  in  the  acceptable  range. 
The  chi  square  indicated  no  significant  difference  in  the  iron  index 
distributions  of  male  and  female  students.  The  folacin  (Table  39) 
measures  revealed  that  there  were  2 (0.7%)  male  students  in  the  de- 
ficient range,  71  (23.2%)  male  students  in  the  marginal  range,  and 
77  (25.2%)  male  students  in  the  acceptable  range,  while  there  were 
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TABLE  36 

DISTRIBUTION  OF  VITAMIN  A INDICES  BY  SEX 


Sex 

RANGE 

Total 

Deficient 

Marginal 

Acceptable 

Male 

No.  students 

0 

0 

116 

116 

Percentage 

54.2 

54.2 

Female 

No.  students 

0 

0 

98 

98 

Percentage 

45.8 

45.8 

Column 

Totals 

No.  students 

0 

0 

214 

214 

Percentage 

' 

100.0 

100.0 

TABLE  37 

DISTRIBUTION  OF  VITAMIN  C INDICES 

BY  SEX 

Sex 

Deficient 

RANGE 

Marginal 

Acceptable 

Total 

Male 

No.  students 

1 

1 

153 

155 

Percentage 

0.3 

0.3 

49.2 

49.8 

Female 

No.  students 

5 

3 

148 

156 

Column 

Percentage 

Totals 

1.6 

1.0 

47.6 

50.2 

No.  students 

6 

4 

301 

311 

Percentage 

1.9 

1.3 

96.8 

100.0 
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TABLE  38 

DISTRIBUTION  OF  IRON  INDICES  BY  SEX 


Sex 

R A 

N G E 

Total 

Deficient 

Acceptable 

Male  No.  students 

6 

173 

179 

Percentage 

1.9 

53.4 

55.2 

Female  No.  students 

9 

136 

145 

Percentage 

2.8 

42.0 

44.8 

Column  Totals 

No.  students 

15 

309 

324 

Percentage 

4.6 

95.4 

100.0 

TABLE 

39 

DISTRIBUTION  OF  FOLACIN  INDICES 

BY  SEX 

Sex 

RANGE 

Total 

Deficient 

Marginal 

Acceptable 

Male 

No.  students 

2 

71 

77 

150 

Percentage 

0.7 

23.2 

25.2 

49.0 

Female 

No.  students 

16 

76 

64 

156 

Percentage 

5.2 

24.8 

20.9 

51.0 

Column 

Totals 

No.  students 

18 

147 

141 

306 

Percentage 

5.9 

48.0 

46.1 

100.0 

67 


16  (5.2%)  female  students  in  the  deficient  range,  76  (24.8%) female  stu- 
dents in  the  marginal  range,  and  64  (20.9%)  female  students  in  the  ac- 
ceptable range.  The  chi-square  indicated  a significant  difference  in 
the  folacin  index  distributions  of  male  and  female  students. 

Regression  Analysis 

This  analysis  was  used  to  determine  which  variable  had  the  more 
significant  effect  on  each  of  the  nutritional  indices:  vitamin  A, 

vitamin  C,  iron,  and  folacin.  Previous  analyses  in  this  study  deter- 
mined only  if  there  was  a significant  difference  in  the  relationship 
of  the  variables:  "offer  versus  serve,"  open/ closed  campus,  competitive 

food  sales,  participation,  school  site,  race,  and  sex.  Knowing  that  an 
increase  in  independent  variables  decreases  the  credibility  of  the 
predicated  value,  the  researcher  chose  to  use  a stepwise  multiple  regres- 
sion analysis  with  vitamin  A,  vitamin  C,  iron,  and  folacin  being  the 
dependent  variables,  and  "offer  versus  serve,"  open/ closed  campus, 
competitive  food  sales,  participation,  school  site,  race,  and  sex  being 
the  independent  variables.  There  were  159  students  of  the  363  total 
sample  population  with  measures  on  all  variables  studied.  Those  159 
cases  were  used  in  this  analysis.  Significant  difference  was  determined 
by  comparing  the  F value  to  the  critical  F at  the  .05  level.  The  R- 
square  measure  was  used  to  assess  the  degree  of  variance  the  independent 
value  and/or  the  previous  independent  variable (s)  contributed  to  each 
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of  the  nutritional  indices.  The  percent  variance  noted  in  Tables  40 
through  43  identifies  the  R- square  contributed  by  each  independent 
variable  to  the  dependent  variable. 

Vitamin  A.  Using  the  vitamin  A as  the  dependent  variable  in  a 
stepwise  multiple  regression,  the  independent  variable,  sex,  produced 
a significant  F value  of  10.75  and  determined  6%  of  the  variance  of 
vitamin  A index.  The  independent  variable,  "offer  versus  serve,"  pro- 
duced a significant  F value  of  7.25  and,  when  combined  with  the  variance 
associated  with  sex,  determined  8%  of  the  variance  of  the  vitamin  A 
index.  The  independent  variable,  school  site, produced  a significant  F 
value  of  5.05  which,  when  combined  with  sex  and  "offer  versus  serve," 
determined  9%  of  the  variance  of  the  vitamin  A index.  The  independent 
variable,  competitive  food  sales,  produced  a significant  F value  of  4.57 
which,  when  combined  with  sex,  "offer  versus  serve,"  and  school  site, 
determined  11%  of  the  variance  of  the  vitamin  A index  (Table  40) . 

Vitamin  C.  Using  vitamin  C as  the  dependent  variable  in  a step- 
wise multiple  regression,  the  independent  variable,  "offer  versus 
serve,"  produced  a significant  F value  of  26.85  and  determined  15%  of 
the  variance  contained  in  the  vitamin  C index.  The  independent  variable, 
competitive  food  sales,  produced  a significant  F value  of  16.50  which, 
when  combined  with  "offer  versus  serve,"  determined  17%  of  the  variance 
of  the  vitamin  C index.  The  independent  variable,  participation,  pro- 
duced a significant  F value  of  11.27  which,  when  combined  with  "offer 
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TABLE  40 


RESULTS  OF 

REGRESSION  USING  VITAMIN  A AS 
DEPENDENT  VARIABLE 

THE 

Independent  variables 

F value* 

Percent  variance 

Sex 

10.75* 

6% 

"Offer  versus  serve" 

7.25* 

8% 

School  site 

5.05* 

9% 

Competitive  food  sales 

4.57* 

11% 

Participation 

3.81 

11% 

Race 

3.19 

11% 

*Significant  when  compared  to  critical  F 


versus  serve"  and  competitive  food  sales,  determined  18%  of  the  variance 
associated  with  the  vitamin  C index.  The  independent  variable,  open/ 
closed  campus, produced  a significant  F value  of  8.66  which,  when  com- 
bined with  offer  versus  serve,"  competitive  food  sales,  and  participa- 
tion, determined  18%  of  the  variance  of  vitamin  C index.  The  independent 
variable,  race,  produced  a significant  F value  of  6.91  which,  when  com- 
bined with  "offer  versus  serve,"  competitive  food  sales,  participation, 
and  open/ closed  campus,  determined  18%  of  the  variance  contained  in  the 
vitamin  C index  (Table  41). 

Iron.  The  independent  variable,  sex,  produced  a significant  F value 
of  15.52  and  determined  9%  of  the  variance  contained  in  the  iron 
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TABLE  41 


RESULTS  OF 

REGRESSION  USING  VITAMIN  C AS 
DEPENDENT  VARIABLE 

THE 

Independent  variables 

F value* 

Percent  variance 

"Offer  versus  serve" 

26.85* 

15% 

Competitive  food  sales 

16.50* 

17% 

Participation 

11.27* 

18% 

Open/ closed  campus 

8.66* 

18% 

Race 

6.91* 

18% 

*Signif leant  when  compared  to  critical  F 


measures.  The  independent  variable,  "offer  versus  serve,"  produced  a 
significant  F value  of  9.63  which,  when  combined  with  sex,  determined 
114  of  the  variance  in  the  iron  indices.  The  independent  variable, 
competitive  food  sales,  produced  a significant  F value  of  6.58  which, 
when  combined  with  sex  and  "offer  versus  serve,"  determined  11%  of  the 
variance  associated  with  the  iron  indices.  The  independent  variable, 
open/closed  campus,  produced  a significant  F value  of  5.13  which,  when 
combined  with  sex,  "offer  versus  serve,"  and  open/closed  campus,  deter- 
mined 12%  of  the  variance  contained  in  iron  indices  (Table  42). 

Folacin.  The  independent  variable,  "offer  versus  serve,"  produced 
a significant  F value  of  7.25  and  determined  4%  of  the  variance  con- 
tained in  the  folacin  indices.  The  independent  variable,  sex,  produced 


71 


TABLE  42 


RESULTS 

OF  REGRESSION  USING  IRON  AS 
DEPENDENT  VARIABLE 

THE 

Independent  variables 

F value* 

Percent  variance 

Sex 

15.52* 

9% 

"Offer  versus  serve" 

9.63* 

11% 

Competitive  food  sales 

6.58* 

11% 

Open/closed  campus 

5.13* 

12% 

Participation 

4.17* 

12% 

Race 

3.50 

12% 

*Significant  when  compared  to  critical  F 


a significant  F value  of  6.36  which,  when  combined  with  "offer  versus 
serve,"  accounted  for  7%  of  the  variance  associated  with  folacin.  The 
independent  variable,  participation,  produced  a significant  F value 
of  4.37  which,  when  combined  with  "offer  versus  serve"  and  sex,  deter- 
mined 9%  of  the  variance  contained  in  the  folacin  index.  The  independent 
variable, competitive  food  sales, produced  a significant  F value  of  4.02 
which,  when  combined  with  "offer  versus  serve,"  sex,  and  participation, 
accounted  for  9 A of  the  variance  in  folacin  indices.  The  independent 
variable, school  site,  produced  a significant  F value  of  4.07  which,  when 
combined  with  offer  versus  serve,"  sex,  participation,  and  competitive 


72 


food  sales,  determined  12%  of  the  folacin  index  variance.  The  independ- 
ent variable,  race,  produced  a significant  F value  of  3.91  which,  when 
combined  with  "offer  versus  serve,"  sex,  participation,  competitive 
food  sales,  and  school  site,  accounted  for  13%  of  the  variance  associ- 
ated with  the  folacin  indices  (Table  43) . 


TABLE  43 

RESULTS  OF  REGRESSION  USING  FOLACIN  AS  THE 
DEPENDENT  VARIABLE 


Independent  variables 

F value* 

Percent  variance 

"Offer  versus  serve" 

7.25* 

4% 

Sex 

6.36* 

7% 

Participation 

4.87* 

9% 

Competitive  food  sales 

4.02* 

9% 

School  site 

4.07* 

12% 

Race 

3.91* 

13% 

^Significant  when  compared  to  critical  F 


Summary 

The  combined  findings  of  significant  differences  have  been  tabu- 
lated and  displayed  in  Table  44.  If  the  t-test,  chi-square,  or  stepwise 
multiple  regression  analysis  produced  a significant  difference  on  vita- 
min A,  vitamin  C,  iron,  or  folacin,  it  is  noted  in  the  table. 
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TABLE  44 


SUMMARY  OF  SIGNIFICANT  DIFFERENCES 


Variables 

Vitamin  A 

Vitamin  C 

Iron 

Folacin 

"Offer  versus  serve" 

3 

1,  3 

1,  2,  3 

1,  2,  3 

Open/ closed  campus 

1 

1,  3 

3 

Competitive  food  sales 

3 

1,  2,  3 

3 

1,  2,  3 

Participation 

3 

3 

1,  3 

Site 

3 

1,  2 

1,  2 

1,  2 

Race 

3 

2 

Sex 

1,  3 

1,  3 

1,  2,  3 

1 - t-test  significant  difference 

2 = chi-square  significant  difference 

3 = F value  significant  difference 


p < .05 

A summary  of  the  variables  which  had  a significant  differences  on 
the  vitamin  A measure  included  t-test  measures  of  open  rather  than 
closed  campus  and  sex,  and  significant  F values  in  multiple  regression 
of  "offer  versus  serve,"  competitive  food  sales,  school  site,  and  race. 
Variables  which  had  a significant  difference  on  the  vitamin  C measure 
included  t-test  measures  of  "offer  versus  serve,"  open  rather  than  closed 
campus,  competitive  food  sales,  school  site,  and  race;  significant  chi- 
square  differences  were  noted  for  competitive  food  sales  and  school 
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site,  and  significant  F values  in  multiple  regression  were  produced  for 
°^er  versus  serve,  open  rather  than  closed  campus,  competitive  food 
sales,  participation  in  the  school  lunch  program,  and  race.  Variables 
which  had  a significant  difference  on  the  iron  measure  included  t-test 
measures  of  "offer  versus  serve"  and  school  site,  significant  chi- 
square  differences  for  "offer  versus  serve"  and  school  site,  and  signifi- 
cant F values  in  multiple  regression  for  "offer  versus  serve,"  open 
rather  than  closed  campus,  competitive  food  sales,  participation  in 
the  school  lunch  program,  and  sex.  Variables  which  produced  signifi- 
cant differences  on  the  folacin  measure  included  t-test  measures  of 
°ffer  versus  serve,"  competitive  food  sales,  participation  in  the 
school  lunch  program,  school  site,  and  sex;  significant  chi-square  dif- 
ferences were  measured  in  "offer  versus  serve,"  competitive  food  sales, 
school  site,  race,  and  sex,  and  significant  F values  in  multiple  re- 
gression for  "offer  versus  serve,"  competitive  food  sales,  participation 
in  the  school  lunch  program,  and  sex.  Conclusions  based  on  these  analy- 
ses are  addressed  in  the  following  chapter. 


CHAPTER  IV 

SUMMARY,  CONCLUSIONS,  AND  RECOMMENDATIONS 
Summary 

The  National  School  Lunch  Program  is  a program  established  and 
maintained  on  the  federal  level  with  certain  policies  being  determined 
at  the  local  level  through  specific  school  board  action.  These  local 
policies  can  confound  the  local  school  food  service  program’s  ability 
to  attain  the  nutritional  goals  and  standards  established  by  the  NSLP. 
These  policies  include  implementation  of  "offer  versus  serve,"  open 
rather  than  closed  campuses  during  lunchtime,  and  the  presence  of 
competitive  food  sales.  These  options  left  to  the  decisions  of  local 
school  board  may  have  had  an  impact  on  the  intended  nutritional  purposes 
of  the  school  lunch  meal  pattern. 

The  five  component  meal  standard  requires  the  presence  of  vitamin 
A,  vitamin  C,  and  iron.  This  study  evaluated  students  relative  to 
those  dietary  requirements,  but  also  examined  the  nutritional  adequacy 
of  folacin,  a nutrient  recently  identified  by  nutritionists  as  being 
deficient  in  adolescent  diets  (Bailey  et  al.,  1980).  Blood  samples  were 
taken  from  363  students  attending  four  Florida  schools  to  determine 
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their  nutritional  status  on  the  four  indices.  A high  school  and  a junior 
high  school  were  selected  in  an  urban  setting  and  a high  school  and  a 
middle  school  were  selected  from  a rural  school  district.  Blood  samples 
were  analyzed  for  their  nutritional  indices  and  school  policy  variables 
°f  (1)  implementation  of  the  "offer  versus  serve,"  (2)  open  rather  than 
closed  campus  during  lunchtime,  and  (3)  competitive  food  sales  on  campus 
were  related  to  the  nutritional  data.  Other  factors  examined  included 
participation  in  the  school  lunch  program,  differences  between  urban  and 
rural  student  populations,  race,  and  sex. 

Review  of  related  literature  and  research  indicated  parents,  dieti- 
tians, school  food  personnel,  and  physicians  were  concerned  about  the 
nutritional  well-being  of  students  and  insistent  that  school  food  service 
policies  complement  good  nutrition.  Proponents  of  the  competitive  food 
sales  policy  argued  that  students  would  select  the  foods  they  want  re- 
gardless of  school  policy,  whether  it  be  from  a selection  of  foods  from 
a vending  machine  on  campus,  off  campus  at  fast-food  establishments  or 
convenience  stores,  or  the  option  of  selecting  three  of  the  five  com- 
ponent meal  prepared  as  part  of  the  school  lunch  program.  Nutritional 
research  indicated  that  the  adolescent  years  are  a critical  period  for 
human  growth  and  development  and  often  establish  lifetime  eating  pat- 
terns. The  literature  also  noted  that  nutritional  differences  between 
urban  and  rural  populations  were  more  often  associated  with  other 
variables  such  as  socioeconomic  status.  Vitamin  A and  iron  deficiencies 
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were  found  to  be  more  prevalent  in  nonwhites  and  females  had  generally 
lower  nutritional  indices  than  males.  Folacin  deficiencies  were  common 
to  every  group  studied. 

This  research  indicates  that  school  lunch  policies  may  have  sig— 
impact  on  the  nutritional  indices  of  school  children.  Stu- 
dents attending  schools  where  "offer  versus  serve"  was  implemented 
differed  significantly  in  vitamin  A,  vitamin  C,  iron,  and  folacin 
measures.  The  t-tests  indicated  students  in  schools  with  "offer  versus 
serve"  measured  significantly  lower  in  vitamin  C,  iron,  and  folacin 
than  did  their  counterparts  in  schools  that  did  not  exercise  that 
policy  option.  The  chi-square  measure  indicated  significant  differences 
in  iron  and  folacin  between  schools  that  implement  "offer  versus  serve" 
and  schools  that  do  not.  The  F values  produced  by  stepwise  multiple 
regression  indicated  that  "offer  versus  serve"  was  one  of  the  two  most 
significant  variables  contributing  variance  to  the  nutritional  indices. 
In  separate  analyses,  the  dependent  variables,  vitamin  C and  folacin, 
listed  "offer  versus  serve"  first.  In  other  separate  analyses  the 
dependent  variables,  vitamin  A and  iron,  listed  "offer  versus  serve" 
second . 

Students  attending  schools  with  open  rather  than  closed  campus 

significantly  on  vitamin  A,  vitamin  C,  and  iron  measures.  The 
t-tests  indicated  students  in  schools  with  "open  rather  than  closed 
campus  measured  significantly  higher  in  vitamin  A and  significantly 
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lower  in  vitamin  C.  Multiple  regression  indicated  the  open  rather  than 
closed  campus  policy  significantly  contributed  to  the  variances  associ- 
ated with  the  vitamin  C and  iron  indices. 

Students  attending  schools  with  competitive  food  sales  differed 
significantly  on  vitamin  A,  vitamin  C,  iron,  and  folacin  measures.  The 
t-test  indicated  students  in  schools  with  competitive  food  sales 
measured  significantly  lower  in  vitamin  C and  iron.  The  chi-square 
measure  indicated  significant  differences  in  vitamin  C and  folacin 
distributions  between  schools  that  have  competitive  food  sales  and 
schools  that  do  not.  Stepwise  multiple  regression  indicated  that  the 
competitive  food  sales  policy  was  a significant  variable  contributing 
variance  to  the  vitamin  A,  vitamin  C,  iron,  and  folacin  indices. 

Pstticipating  students  in  the  school  lunch  program  differed 
significantly  from  nonparticipating  students  on  vitamin  C,  iron,  and 
folacin  measures.  The  t-test  indicated  participating  students  measured 
significantly  higher  in  folacin.  The  multiple  regression  F values 
indicated  school  lunch  participation  was  a significant  variable  con- 
tributing variance  to  vitamin  C,  iron,  and  folacin  indices. 

Urban  and  rural  students  differed  significantly  on  vitamin  A, 
vitamin  C,  iron,  and  folacin  measures.  The  t-test  indicated  urban 
students  measured  significantly  higher  on  vitamin  C,  iron, and  folacin. 
The  chi-square  measure  indicated  significant  differences  in  the  dis- 
tribution on  vitamin  C,  iron,  and  folacin  between  urban  and  rural 
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students.  The  multiple  regression  F value  indicated  urban/ rural  site 
was  a significant  variable  in  the  variances  contained  in  the  vitamin 
A indices. 

White  and  nonwhite  students  differed  significantly  on  the  vitamin 
C and  folacin  measures.  The  chi- square  measure  indicated  a significant 
difference  in  folacin  distributions  between  white  and  nonwhite  students. 
Multiple  regression  indicated  race  as  a significant  variable  in  deter- 
mining vitamin  C index  variances. 

Male  and  female  students  differed  significantly  on  the  vitamin 
A,  iron,  and  folacin  measures.  The  t-test  indicated  males  measured 
significantly  higher  on  vitamin  A,  iron,  and  folacin.  The  chi-square 
measure  indicated  significant  differences  in  the  distribution  of  folacin 
measures  between  male  and  female  students.  Stepwise  multiple  regression 
indicated  sex  was  the  most  significant  variable  in  determining  vitamin  A 
and  iron  variances  and  was  the  second  most  significant  variable  associ- 
ated with  variances  in  folacin  indices. 

Implications 

The  "offer  versus  serve"  policy  allows  the  student  to  select  only 
three  of  the  five  meal  components.  Legislators  passed  this  legislation 
with  the  understanding  that  they  would  be  controlling  waste.  The 
results  of  this  study  imply  that  school  lunch  personnel  have  not 
"offered"  the  selection  of  foods  that  students  had  requested  "served," 
but  may  have  used  it  to  legitimize  the  nonacceptance  of  unpopular 
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foods  such  as  spinach,  turnips,  yams,  carrots,  and  the  more  expensive 
fresh  produce,  fruits,  and  vegetables  that  contain  vitamin  A,  vitamin  C, 
iron,  and  folacin. 

The  open  rather  than  closed  campus  policy  may  be  related  to  outside 
pressures  from  business.  However,  school  board  members  need  to  be  aware 
of  the  nutritional  as  well  as  the  financial  obligations  they  have  to  the 
school  food  service  program.  Declining  participation  can  affect  the 
quality  and  cost  of  school  lunch  programs  because  participation  rates 
determine  the  number  of  hours  food  service  personnel  are  employed, 
additional  federal  grants  for  new  food  service  equipment,  and  quality 
food  selections. 

Since  the  data  collection  period  of  this  research  began,  federal 
regulations  have  again  limited  competitive  food  sales.  Restrictions 
have  been  placed  on  carbonated  beverages,  water  ices,  chewing  gum,  and 
a list  of  candies  as  of  July  1,  1980  (Federal  Register,  1980).  Limita- 
tion on  sales,  however,  have  not  banned  crackers,  chips,  cake,  and 
cookie  type  items  which  are  high  in  sugar  and  salt  content.  Sales  are 
restricted  to  mornings  through  the  last  lunch  period,  but  this  leaves 
the  possibility  of  increased  afternoon  break  sales  and  the  continuing 
presence  of  vending  machines  on  campus. 

School  lunch  participation  is  dependent  on  lunch  costs,  food  qual- 
ity, lunchtime  available  to  students,  and  existing  school  policies. 
Although  the  school  lunch  can  only  provide  one  third  of  the  RDA,  it 


81 


encourages  good  eating  habits,  introduces  new  foods,  and  complements 
the  daily  food  intake.  For  some  school  children  the  school  lunch  and 
breakfast  programs  provide  the  only  meals  that  have  been  prepared  with 
nutrition  standards.  School  lunch  participation  measures  contributed 
significantly  to  variances  associated  with  vitamin  C,  iron,  and  folacin; 
however,  the  higher  mean  indices  of  participants  were  only  significant 
for  folacin. 

It  was  an  unstated  assumption  prior  to  this  research  that  rural 
children,  living  in  agricultural  areas  of  Florida,  would  have  diets 
richer  in  fresh  fruits  and  vegetables  than  their  urban  counterparts. 

This  research  showed  significantly  higher  nutritional  measures  for  urban 
students  in  vitamin  C,  iron,  and  folacin,  therefore  not  substantiating 
that  assumption.  Previous  research  had  indicated  other  factors  were 
more  influential  in  dietary  differences  than  urban/rural  locations. 

This  research  was  not  consistent  with  previous  findings  relating 
race  and  nutritional  status.  There  were  no  significant  differences 
identified  by  the  t-test;  however,  the  chi-square  noted  a significant 
difference  in  the  folacin  distribution,  and  the  multiple  regression 
showed  race  to  be  a significant  variable  contributing  to  vitamin  C 
index  variances. 

Previous  studies  indicated  males  to  have  better  nutritional  status 
than  females.  No  significant  difference  was  noted  in  this  study  between 
males  and  females  concerning  vitamin  C;  however,  males  measured 
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significantly  higher  in  vitamin  A,  iron,  and  folacin  indices  on  the  t— 
test,  while  the  folacin  distribution  differed  significantly  in  the  chi- 
square  test,  and  the  multiple  regression  identified  sex  as  a significant 
variable  in  the  vitamin  A,  iron,  and  folacin  indices. 

A concern  is  expressed  by  the  researcher's  interest  in  the  folacin 
deficiencies  measured  in  the  crosstabulation  analysis.  In  each  of  the 
2x3  cell  analyses,  folacin  showed  large  numbers  of  students  in  the 
less  than  acceptable  ranges.  In  the  "offer  versus  serve,"  open/closed, 
competitive  food  sales,  participation,  school  site,  race,  and  sex 
analyses,  the  165  (53.9%)  students  measured  less  than  acceptable  on 
folacin  indices.  This  research  agrees  with  recent  emphasis  that  regu- 
lation is  needed  to  produce  adequate  folacin  levels  among  school  chil- 
dren. 


Conclusions 

This  study  was  designed  to  determine  the  relationships  between 
selected  school  food  policies  and  the  nutritional  status  of  adolescents 
as  indicated  by  four  nutritional  indices.  The  following  conclusions 
address  only  the  questions  identified  in  the  problem  statement  of  this 
study. 

1.  Differences  were  found  in  students*  nutritional  indices 
between  schools  that  implemented  the  "offer  versus  serve" 
policy  and  those  that  did  not.  The  mean  nutritional  indices 
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of  students  from  schools  which  held  "offer  versus  serve*1 
were  significantly  lower  for  vitamin  C,  iron,  and  folacin. 

The  chi-square  measures  indicated  a significant  difference 
in  the  iron  and  folacin  indices  distributions.  The  multiple 
regression  analyses  indicated  "offer  versus  serve"  was  a 
significant  variable  in  contributing  to  variances  in  the 
vitamin  A,  vitamin  C,  iron,  and  folacin  indices. 

2.  There  were  significant  differences  in  the  nutritional  indices 
of  students  that  attended  schools  that  had  open  rather  than 
closed  campuses  during  lunchtime.  The  mean  indices  of  vitamin 
A showed  students  from  open  campuses  having  significantly 
higher  measures,  but  they  were  lower  on  the  vitamin  C measures. 
The  multiple  regression  analyses  indicated  open  rather  than 
closed  campus  was  a significant  variable  in  determining  vari- 
ances associated  with  vitamin  C and  iron  indices. 

3.  There  were  differences  noted  in  the  nutritional  indices  of 
students  that  attended  schools  that  allow  competitive  food 
sales.  In  each  instance  the  mean  nutritional  indices  were 
higher  in  schools  without  competitive  food  sales.  The  chi- 
square  analysis  indicated  a significant  difference  in  distri- 
butions of  vitamin  C and  folacin  indices.  The  multiple  regres- 
sion indicated  competitive  food  sales  was  a significant 
variable  in  contributing  to  variances  in  vitamin  A,  vitamin  C, 
iron,  and  folacin  indices. 
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4.  There  were  differences  found  in  the  nutritional  indices  be- 
tween school  lunch  participants  and  nonparticipants.  The  t- 
test  measured  significantly  higher  folacin  indices  for  school 
lunch  participants.  The  multiple  regression  analyses  indicated 
Participation  in  the  school  lunch  program  was  a significant 
variable  in  determining  variances  associated  with  the  vitamin 
C,  iron,  and  folacin  indices. 

5.  There  were  differences  found  in  the  nutritional  indices  of 
students  attending  urban  and  rural  schools.  The  mean  nutri- 
tional indices  of  urban  students  were  significantly  higher  in 
vitamin  C,  iron,  and  folacin.  The  chi-square  analysis  indi- 
cated a significant  difference  between  urban  and  rural  students 
in  distributions  on  vitamin  C,  iron, and  folacin.  The  multiple 
regression  indicated  the  urban/rural  site  variable  was  sig- 
nificant in  determining  variance  of  vitamin  A indices. 

There  were  significant  differences  noted  in  the  nutritional 
indices  of  white  and  nonwhite  students.  The  chi-square  analy- 
sis indicated  a significant  difference  between  white  and  non- 
white students' distributions  on  the  folacin  index.  The 
multiple  regression  indicated  race  was  a significant  variable 
associated  with  variance  in  the  vitamin  C indices. 

7.  There  were  significant  differences  noted  in  the  nutritional 
indices  of  female  and  male  students.  The 


mean  vitamin  A, 
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iron,  and  folacin  indices  were  significantly  higher  for  males 
than  for  females.  The  chi-square  analysis  indicated  a sig- 
nificant difference  in  the  folacin  index  distributions.  The 
multiple  regression  indicated  sex  was  a significant  variable 
in  determining  variance  associated  with  vitamin  A,  iron,  and 
folacin  indices. 


Recommendations 

Regarding  the  conclusions  of  this  study,  the  following  recommenda- 
tions are  made: 

1.  A larger  sample  of  schools  in  future  research  is  needed  to 
determine  the  relationships  between  school  food  service 
policies  and  the  eating  behavior  and  nutritional  status  of 
students . Intervening  variables  known  as  well  as  those 
unknown  in  this  study  need  to  be  clearly  identified  and 
evaluated. 

2.  School  administrators,  principals,  and  school  board  members 
need  more  information  about  nutrition  and  school  food  service 
management  techniques.  This  information  may  enable  school 
administrators  to  reassess  the  value  of  competitive  food 
sales  and  other  school  lunch  policies. 

3.  School  administrator  training  programs  at  colleges  and 
universities  should  provide  information  and  background  in 
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nutrition  education  and  school  food  service  management 
within  the  total  administrative  training. 

4.  The  Nutrition  Education  Training  (NET)  Programs  need  to 
continue  to  provide  nutrition  education  through  school  food 
service  coordination  and  cooperation. 

5.  Additional  research  and  examination  of  the  impact  of  "offer 
versus  serve"  is  needed  in  order  to  better  assist  its  imple- 
mentation. Training  programs  for  students  and  school  lunch 
personnel  are  needed. 

The  findings  of  this  research  have  identified  a need  for  school 
policymakers  to  be  more  aware  of  the  health  and  well-being  of  school 
children.  Although  this  study  was  limited  by  its  small  sample  size  of 
363  students,  and  the  lunch  programs  in  only  two  Florida  school  dis- 
tricts were  reviewed,  the  findings  substantiate  the  recommendations  for 
broad-based  research  in  the  area  of  school  food  service  policy.  A pro- 
gram tnat  receives  federal,  state,  and  local  monies  to  feed  90%  of  the 
school  children  in  America  needs  to  have  continuous  input  from  nutrition- 
ists, school  food  directors,  and  students.  It  is  hoped  the  findings  of 
this  and  additional  studies  will  contribute  to  interest  in  and  concern 
for  the  nutritional  health  of  school  children  rather  than  profit  motives 
or  political  maneuvers  of  school  food  service  policymakers. 
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superintendents  on  the  use  of  "offer  versus  serve"  at  the  junior 
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2.  Dinning,  J.S. , Araujo,  P.,  Appledorf,  H.,  Bailey,  L.,  Christakis,  G., 
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the  nutritional  status  of  adolescent  and  elderly  low-income  people 
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local  coordinator,  October  1979. 

3.  Frolich,  A.K.,  Director,  Legislative  Affairs,  American  School  Food 
Service  Association.  Personal  communication,  Arpil  25,  1980. 
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